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 ROC^ F/aiiP/ant 
Sitenvironmenfal Report for 1991 

This report provides information to the public about the 
impact of the Rocky Flats Plant on the environment 
and public health. The report contains a compliance 
summary, a description of environmental monitoring 
programs, and radiation dose estimates for the sur- 
rounding population for the period January 1 through 

. .  , . December 31. 1991. Currently. general content and 
format for this report are specified by Department of 
Energy-Order 5400.1. 

PREFACE 

. .  

An environmental surveillance program has been ongo- 
ing at the Rocky Flats Plant since the 1950s. Early pro- 
grams focused on .radiological impacts to the environ- 

.merit. %e current program not only examines poten- 
tial impacts to air. surface water. groundwater, and soils 
from radiological and nonradiological sources, but also 
includes ecological studics and environmental remedia- 
tion programs. 

Environmental operations at  Rocky Flats Plant are 
under the jurisdiction of several local..,state, and federal 
agencies, most notably the Colorado Department of 
Heal th ,  Environmental  Protect ion Agency,  and  

. Department of Energy. A variety of reports are pre- 
pared at different intervals for these and other agencies 
in addition to the annual environmental report. A list 
of these reports is'given in Seclion 3. Table 3-1. 

' 

' 
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Order Ilm (PlokCtbn 
of Wet/an&) 

. the South Interceptor Ditch and 881 .Hillside French 
, Drain in October and November 1991, respectively. ' . 

Clean Air Aci'(CAA) T h e  Environmental  Protect ion Agency 's  (EPA) ' 

. National Emissions Standards for. Hizardous Air 
Pollulams (NESHAPs) set a yearly limit of 10 millirem 
per year (mredyr)  effective dose equivalent (EDE).@ 
any memher of the public. Radionuclide air emissions ' 

' 

, 

. _  . 

I 

x v i  

' 

-e' The RFP ' s .nd /o~c l ide  emissions monitofing syskms 
. .  . are  not in full compliance with EPA's monitoring 

requirements; however. the existing m'onilonng deq: . 
, ciencies arc not likely to cause emissions to be under- 
.. estimated. RFP Is responding to a Compliance Order ' 

.(isSued to RFP by EF'A Region PIII) that rquires  com- ' 
pliance with the effluent monitoring requirements of 

from RFP iire within the rryuired limits: 

4OCFR61.93(b). . I  

. .  
The calculaied tpyll ium discharged irom RFP In 1991 
was 7.1 grams (g). compared to the daily stationary 
source  l imit  of 10 g over  a 24 -h r  period set by 
Coloradp Air Quality Control Regulation #8. , . 

R F P  submit ted Ai r  Pol lutant  Emission Notices  
(APENs) IO the Colorado Depanment of Health (CDH) 
for 97 process and $upport buildings. APENs are 
required by Colondo Air Quality Control Regulation 
#3 as part of an application for a new or modified emis- 
sidns source releasing any' contuninant cla+ied as 
odorous, hazardous, or toxic. 

. 

Air Quality Control Regulation #7 requires that all 
existing sources that generate yolatile organic corn-. 
pounds (VOCs) suhmit a report to the CDH that pro- 

' vides an inventory of VOC data. RFP submitted the 
Volatile Organic Conipounrl ( VOC) Emission Report to 
CDH in December 1991. 

\ '  

, .  
i 

Rocky Flufs Plant 
Ste Environmental Report for 1991 

The National Pollutant Discharge Elimination System Clean Water Act (CWN 
(NPDES) permit for RFP expired in 1989 but was 
extended administratively until renewed. An applica- 
tion was filed with the EPA; an updatcd renewal appli- 
cation is scheduled to be suhmitted in mid-1992. No 
Ndtices of Violation (NOVs) were received in 1991 for 
violation of NPDES smdards.  

, 'An NPDES Federd Facilities Compliance Agreement 
(FFCA) was signed on March 25. 1991,. hetween the 
Department of Energy (DOE) and the EPA Region 
VIII. This agreement involved ( I )  changes to NPDES 
monitoring requirements. ( 2 )  submittal of three compli- 
ance plans: Groundwater Monitoring Plan for the STP 
Sludge Drying Beds. STP  Compliance Plan. and 
Chromic Acid Incident Plan and Implementation 
Schedule, and (3) submittal of Quarterly Progress 
Reports to the EPA that,updau: the status of projects 
within each plan. A Vadose Zone Monitoring Plan was 
submitted to EPA and approved in June 1991. The STP 
Compliance Plan. submitted to EPA in July 1990. 
includes planned improvements 10 be implemented in 
phases during 1992 and 1993. A draft Chromic Acid 
Incident Plan was submitted to EPA in November 

,1990; a number of proposed actions have been com- 
pleted and a final plan was submitted to EPA during 
March of 1992. 

' 

The Spill Prevention Control and Countermeasured 
Best Management Practices Plan (SPCC/BMP) is a 

. compilation of particular requiremcnts for control of 
hazardous substances and spil ls .  A draf t  of the 
SPCUBMP was generated in Octoher of 1991. A sec- 
ond  draf t  i s  nxpected by July 1992 and  a f inal  
SPCUBMP by October 1992. . 

' 

In September  1991, the Colorado Water Quality 
Conuol Commission (CWQCC) agrwd to hear a peti- 
t ion by D O E  to reconsider  the classi f i fa t ion of 
Segment 5 (which includes tributaries from source to 
Ponds A-4, B-5. and C-2) of Big Dry Creek. Segment 
5 is currently suhject to narrative temporary modifica- 
tions and goal qualifiers; this indicates that [hi: w a e n  
are presently not fully suitable but are intended to 
become fully suitable for classified use. The CWQCC 

. 
, ' 
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Executive Summary - 
must take-action on these standards hefore February 
1993. or  standards now estahlished for Segment 4 
(from pond outlets to Standley Lake and Great Western 

, Reservoir) will apply to Segment 5. The hearing i s  
scheduled for October 1992. 

. 

. 

T h e  EPA conducted a Compl i ance  Evaluat ion 
Inspection on June 21, 1991, to review the findings of 
the.Compliance Sampling Inspection of February 27- 
28. 1990, No deficiencies w e e  found. 

Toxk ,&$tcmces Confrol Act One 55-gallon drum of nonradioactivity-contaminated ' 

Resourre Conservation and 
Recovery Act 0 

polychlorinated biphenyl (PCB) waste was shipped off- 
site for disposal in 1991. Disposal sites for radioactivi- 
ty-contaminated FCB wastes are unable to receive RFF' 
waste at this time; therefore. RFP is storing 177 drums 
containing such waste beyond the I-year storage time 
limit. 

The RCRA Part A permit application for hazardous and 
low-level mixed. waste wa$revised twice in 1991. 
Revision 7, requesting a change to interim status to 
operate certain Non-Destructive Assay (NDA) areas 
and to correct several EPA waste code listings. was 
submitted to CDH in June 1991 and is pending CDH 
approval. Revision 8, which intluded the new Toxicity 
Characteristic Leaching Proceduie (TCLPj EPA codes' 
and two Size Reduction facilities, was submitted in 
July 1991 and is also pending CDH approval. 

In August 1991, he Part A permit application for'haz- 
ardous and low-level waste (LLW) and the Part A per- 
mit application for TRU mixed waste w e e  submitted 
to CDH as the Combined Hazardous Waste, Low-Level 
Mixed Waste. and TRU Mixed Waste; Part A permit 
application. CDH approved some of the changes 
requested in this Combined, Part A in A u p s t  1991; 
other changes are pending CDH approval. l b o  other 
changes to interim status, including requests to super- 
compact low-level mixed w a s e  and to e n h a k e  evapo-. 
ration at the solar ponds, were requested in a lettir dur- 
ing 1991. ! 



. 

FFCA-II (an expansion of the original FFCA signed in 
1989) was signed on May 10. 1991. by the EPA and 
DOE. This new agreement. valid for 2 years, provides 
the mechanism for DOE to achieve compliance with 
he LDR portion of the RCRA regulations. FFCA-I1 
requires submittal of six reports and plans; one was 
submitted in September 1991 and the remaining five 
are scheduled to be completed in 1992. 

Rocky Flots Plont 
site Environmental Report for 1991 

. .  

I 
I 

I 

Emergency Pknnlng and 
Community-Rlght-Know Act 
0 

’ Inter-Agency Agreement 
(IAG) 

Agreement In Principle CAIP) 

The IAC was renegotiated early in 1990 following 
receipt of public and agency comments. The  final 
agreement. reached in January 199 I ,  was’revised to 
increase the number and priority of OUs. Section 4. 
“Environmental Remediation Programs.” describes 
remediation activities accomplished during ,1991. 

In 1991 there were no reportable re1e’k.s of extremely 
hazardous subslances or Comprehensive Environmen- 
tal  Response,  Compensat ion.  and  Liabi l i ty  Ac t  
(CERCLA) hazardous substances that posed a potential 
impact beyond RFP boundaries; therefore, no reporting 
was required under Section 304 of SARA. 

T h e  R F P  submit ted the “Tier I I  Emergency and 
H d o u s  Chemical Inventory Forms” reporl to emer- 
gency planning agencies for the State of Colorado, 
Jefferson and Boulder counties, and the RFP  Fire 
Department in 1991. This report is required under 
Section 312 of EPCRA and lis& quantities and loca- 
t i o ~  of h m r d o u s  chemicals. 

The  RFP  submitted the “Toxic Chemical  Release 
Inventory” (Form Rs) to EPA in 1991 as required under 
Section 313 of EPCRA. This report contains informa- 
tion on quantities of routine and accidental releases of 
chemicals; the maximum amount of chemicals stored.’ 
and amount of chemicals contained in wastes trans- 
ferred offsite. 

An AIP was executed between DOE and CDH in 1989. 
Part of that agreement required the CDH IO conduct the 
Rocky Flats Toxicological Review and Dose 



Reconsiruction study. I This study progressed. during 
1991; a draft report was completed in February 1992. 

Special Assignment Team 

.Settlement Agreement 
(Churrh vs. DOE, et a/.) 

MH~OROLOGICAL 
MONlTORlNG 

A Special Assignment Team was mobilized in 1989 by 
DOE to provide'an independent evaluation of opera- 
tions and practices at RFP. The environmental portion 
of the audit focused on determining whether RFP 
activities created an imminent threat to the public or 
environment, whether operations were conducted in . 
accordance with environmental requirkmenu and best 
m?nagement practices, and the status of previously 
identified envirdnmental concems. Findings of this 
evaluation were addressed in 93 action plans that ' 

described corrective measures. As of December 1991, 
34 action plans were complete. 29 plans were in verifi- 
cation, 28 plans were open, and 2 plans were schedule& 

. 
, 

. 
. 

-, 

for completion. . .  

A set t lement  agreement  among  DOE, T h e  Dow 
Chemical Company, Rockwell International. local gov- . 
ernments. and private landowners was reached in July . ' 

1985, requiring remediation actions to'reduce plutoni- 
um contamination on areas adjacent to the RFP eastern 
boundary. Approximately I20 acres of land have been 
treated by plowing, tilling, and seeding; plutonium lev- 
els are now within state limits. Revegetation measurn 
were conducted on plowed a r e a  during 1991. 

Mean wind spee'ds at RFP in 1991 were 8.7 miles per 
hour (mph). The maximum wind speed gust was 83.7 
mph. Winds, as calegorized by Pasquill stability class- 
es, were 46.2 percent neutral, 42.63 percent stable, and 
I I .I5 percent unstable. The mean temperature in 1991 
was 49.17 OF and the minimum and maximum temper' 
atures,were -5.8 OF and 91.6 OF. respectively. RFP 
recorded 16.06 inches of precipitation in 1991. , . . .  . 

xxii  

Monltorlng , 

,_ Rodloactye Amblent AB 
Monltorlng 

Sfe Environmenfol Rocky Reporbfor Flats Plant 1991 . . 

AIR MONlTORlNG 

. . ' microcuries per milliliter (pCi/ml) and for uranium was 
0.0005 x pCilml: Americium discharges totaled 
0.150 pCi (0.422 x 10" Bq) akd the maximum concen- 

tritium discharged was 0.0048 Ci-(1.77 x 108 Bq). 

' 

, tration was O.OOO6 x pCi/ml. Total amount df . 

. .  
. .  

Overall mean plutonium concentration measured for 
onsite samplers was 0.073 x pCi/ml (2.7 x 106 
dq/m3), equa l  t o  0.36 pe tcen t  of  t he  Derived 
Concentration Guide (DcG). .Over'alI mean plutonium 

, 



SURFACE:WATER MONRORING 

Rocky F l a b  Pknt sit8 
Surtbce-Wder Monltorlng 

. .  
Maximum volume-weighted average concentrations , 
and percent of DCG for plutonium; uranium, merici- 

' 

urn. and Litium of sampled effluents from North and 
South Walnut Creeks and Woman Creek are listed 
below. 

.. 

, Surlace Water Effluents Percent ' 

- Average Concentrations of . 
f d . Q - 9 l 4 s x m u '  , X G  

Plutonium 

Uranium-233,234 , 

Umium-238 

Americium . 

Tritium (PondC-2) 81 f 45 

0.06 

0.17 

(PondC-I) 0.017 f 0.010 

(PondC-2) - 0.85 f 0.09 . 

(PondC-2) 1.00 f 0.10. . 0.17 ' 

(Pond A-4) 0.010 f 0.006 0.03 
. 0.0 

Mean concentrations and percent of DCG for plumni- 
urn. uranium, americium, and tritium for samples of 
raw water taken from Ralston Reservoir and South 

' Boulder Diversion Canal are listed below. . ' 

Raw Water Supply Percent 
Average Concentrations of . 

w 9 d . x d  pcsi 

0.05 Plutonium , 0.016 f 0.034' 
0.09 Uranium-233.2% 0.44 f 0.16 

Uranium-238 . 0.37 f 0.13 ' 0.06 
0.06 
0.00 

Americium 0.019 f 0.021 
Tritium . -19 f 53 

. xxiv 

Rocky  Flats Plant 
Site Environmental @pod for 1991 

. Communlfy Surface- WMer Maximum average reservoir/canal concenkations and 
percent of DCG for plutonium. uranium, americium, 
and tritium from samples of public water supplies from 

' _  

Monitoring 

. , several surrounding communities are listed below. 

Maximum Average Percent 
Reservoir Concentrations of 

m '  klQ-94!2i!mU 

Plutonium 

Uranium-233.234 

Uranium-238 

Americium 

(Sundley) -0.003 f 0.009 -0.01 

(Great Western) 0.52 It 0.14 0.10 

0. IO (Smndley) '0.57 k 0.12 

. (Great Western) 0.005 f 0.007 0.02 
Tritium (Dillon) 147 f 182 0.01 

GROUND WATER 
MONITORING 

Maximum average drinking water concentrations and 
percent of DCGs for plutonium, uranium. americi- 
um, and tritium from samples of drinking water from 
several surrounding communities are listed below. 

' Maximum Average 
Drinking,Water Percent , 

Concentrations of 
JEXi klQ-94CiLm 

0.04 Plutonium (Golden) 0.01 I f 0.017 
Uranium-233,234 ' 

0.26 (Thornton) 1.31 f 1.04 
Uranium-238 

0.17 CIhornron) 1.03 f 0.76 
Americium 

(Westminster) 0.004 f 0.005 , 0.01 
0.01 Tritium(Denver). 104 f 86 

The uppermosi hydrostraiigraphic unit within OU I 
(881 Hillside), which includes alluvial and subcropping 
bedrock material. is contaminated with VOCs. inorgan- 
ics (including some metals). and elevated levels of 
uranium. Organic contaminan6 d e u k d  in the highest 

xxv  
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concentrations in 199 I were trichlorocthcne (TCE). 
1.1 - dichloroethenc. and I ,  I .  I - trichloroethane (TCA). 
Concentrations of VOCs diminish rapidly downgradi- 
ent. becoming equal to or below detection limits ( 5  
pgA) within 200 feet of the suspected origin of contam- 

' 

' 

ination. 

Groundwater in the upper hydrostratigraphic unit with- 
in OU 2 (903 Pad, Mound, and East Trenches Area). 
which is composed of alluvial materials 'and shallow 
subcropping sandstones, is contaminated with. VOCs, 

. inorganics, ilissolved metals, A d  some radionuclides. . 
Contaminants of most concern are VOCs; those detect- 
ed in 1991 include tetrachloroethene and trichloro- 
ethene. Investigations arc underway to characterize 
these plumes and magnitude and extent of contamina- 
tion. 

- 

Dissolved radionuclides detected in surficii l  wells 
downgradient and in the immediate vicinity 'of the 
Solar Ponds (OU 4) during 1991 include uranium-233, 
-234 '(as high as  1.052 x IO-' pCi/ml). uranium-235, 
-238 (7.470 x pCi/ml), and tritium. Tolal radionu- ' . 

clides detected in the uppermost aquifer include ameri- 
cium-241 (1.360 x 10-IO pCi/ml) and.in one well, plu- 
tonium-239, -240'(3.790 x 10-'0 pCilm1). VOCs . 
detected in surficial wells in the vicinity of the Solar 
Ponds include trichlbroethene, tetnchlorocthene, car- 
bon tetrachloride, chloroform. and sevcral others. 

Within the confines of the P r e k n t  Landfill (OU '7). 
groundwater is  contaminated with VOCs, radionu- . 
clides. and concentrations of metals and inorganic ana- 
lytes higher than in upgradient wells. Dissolved 
radionuclides detected in 1991 in and adjacent to the 
landfill .include tritium (up to 1.834 x 106 pCi/mI), 
strontium-89. -90 (1 .I 17 x pCi/mm'), uranium-233. 
-234 (up to 3.22 x 1 0 8  pCi/ml). uranium-235 (up to 

' 8.0 x pCi/ml), uranium-238 (up to 2.05 x 1 0 8  
pCi/ml), and radium-226 (up to 7.7 x pCilml). 
Total radionuclides detected include americium-241 
(up to 8.0 x 10" pCi/ml), cesium-I37 (1.06 x 10-9 
pCi/ml), add plutonium-239,, -240 (up to 1.8 x 10-10 
pCim1): Radionuclides were tletected in a wide area . .  . .  

. .  . .  . 
' 8  

i . .. 
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SOIL MONITORING . ' 

 ECOLOGICAL *DIES 

across the landfill site. Detections of VOcs in 1991 
occurred primarily in wells in the southern portion of 
the landfill: A number of different compounds were 
detec!ed including carbon tetrachloride, tric 
ethene. and tetnchloroethene. No VOcs were detected 
in the UPpemost aquifer downgradient of the landfill in 
1991. : 

, 

Within and 'adjacent to the West Spray Field (OU' 1 I), 
groundwater quality has' been impacted by VOCs, dis- 

' solved radionuclides, a few dissolved metals'. and inor- 
gan ic  analytes .  VOCs de tec t ed  inc lude  TCE. 
Isobufylmethyl Ketone (MIBK), and toluene at levels 
just above the detection limit. Dissolved radionuclides ' 

detected include uranium-233, -234 (up to 1.62 x 10-9 
pCVrnI), and uranium-238 (up to 1.15 x 10-9 bCi/ml). . 
Total radionuclides in the uppermost aquifer within the 
West Spray Field included americium-241 (up to 9.6 x 
10-I'. pCi/ml)  and  plutonium-239 (3.47 x 10-10 
l.tcVml). Inorganic analytes detected. at elevated levels 
within the west Spray Field include fluoride, chloride. 
bicarbonate, sodium, sulfate, nitraidnitrite, onhophos- 
phate; and total suspended solids. Assessments made 
in 199J conclude that waste management activities 
contributed to the presence of these inorganic com- 
pounds at OU I I.  . 

. ' 

' 

. 

Plutonium concentrations from samples taken at a 
]-mile radius from RFP ranged.from 0.04 picocuria 
per gram'(pCilg) to 9.76 pCiig i 

'a! a 2-1hile radius exhibited plutonium concentrations 
of 0.01 pCi/g to 3.61 pCiig. Of the soil samples taken, 
those frorh the eastern portion of the buffer zone 
recorded the highest plutonium concentrations: site ' 

'. 1-090. 1.49 &i/g; site 1-108."9.76 pC/g; site 1-126, 

Baseline Studies. Radioecological Investigations, and 
Environmental Evaluations occurred as pan  of the eco- 
logical studies programs in 1991. 
on the Presence. abundance. and bouavuuun 01 aquatlc 

' .. 

. 
'. 2-13 pCi/g; and site 2-090. 3.61 pCiig. 
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Executive Summary 

‘ I  

. .  

EN VIRONMENLA L 
REMEDIAnON (ER) 
PROGRAMS 

EXTERNAL GAMMA I 

RADlAnON DOSE . 
MONITORING 

RADlAllON DOSE 
ASSESSMENT 

. .  

and terresuial vegetation and wildlife is used IO mea- 
sure the impacts of various inuusive activities on these 
natural  resources  and comply  with the National 
Environmental Policy Act (NEPA). 4OCFR 1500-1508. 
IOCFRIOZI. and D O E  Order  5440.1D. Narional 
Etpimnmenral Policy Act Complim’cr Program. 

Environmental Remediation Programs were established 
to comply with regulations for characterization and 
cleanup of inactive waste sites at RFP. DOE, CDH. 
and the EPA signed the IAG in January 1991. which 
gives schedules and budgets for ER. The IAG address- 
es details on specific requirements that must be met 
during the CERCLA and RCRA processes being 
employed for assessment and remediation of identified 
Individual Hazardous Substance Sites (1HSSs) on or 
adjacent to the RFP. These 178 IHSSs have been cate- 
gorized into 16 OUs. These OUs. along with activities 
therein during 1991. a r e  detai led in  Secti,on 4, 
“Environmental Remediation ,Programs.” 

Average annual dose equivalents measured onsite. in 
perimeter environs. and in nearby communities were 
122. 109. and 120 millirem (mrem). respeclively. 
These values are indicative of background gamma ndi-  
adon in the aya.  

Maximum radiation dose from all pathways to a.hypo- 
thetical individual continuously present a t  the si te 
boundary was 3.2.x l@l mrem EDE. The maximum 
radiation dose to an individual from RFP air emis- 
sions of radioactive materials. as  determined by the 
AIRDOS-PC meteorological dispersionlradiation dose 
computer code, was 4.4 x 105. mrem EDE from mea- 
sured building air emissions and 9.3 x 10-3 mrem EDE 
from estimated soil resuspension. Collective population 
dose to a distance of 50 miles was estimated as 0.9 per- 
son-rem EDE. 

1. 

, .  .:. 
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Climcrfe 

Topography 

Geology 

Hydrology 

The climate at RFP is characterized by dry. c&l win- 

graphical features significantly influence climitc and 
meteorological dispersion characteristics of the 
site. Winds; though variable. are predominately north- 
westerly. Annual precipitation averages slightly 
'greater than 15 inches with more than 80 percent 
occurring between April and September.,' Maximum 
and minimum temperatures  ave rage  7 6  degrees  
Fahrenheit (OF) and 22 OF. respectively (DOESO). 
Meteorological and climato(ogica1 'information for 
199 1 is given in Section 3. I. 

' ters'and wa.rm summers. Elevation and major to@- ' . 

. 

. 

, 

RFP is situated at an elevation of about 6.000 feet on 
. the eastern edge o[ a geological bench known locally as 

Rocky Flats. This bench. approxim?tely 5 miles wide 
in an east-west direction. flanks the eastern edge of the 

. abruptly rising foothills of the Front Range of the 
Rocky Mountains.' To the east, topography slopes 
gradually at an avenge downgrade of 95 feel per mile. 
Approximately 20 miles to the west. the continenu1 
divide rises to elevations exceeding 14,000 feeL 

. 

- 
. 

RFP is  situated on the Rocky Flats Alluvium. an allu- . ' 
viil  fan deposit. varying in thickness from.0 to, 100 
feet .  providing a gravel ly  cove r  ove r  bedrock.  . 
Underlying bedrock formations consist primarily of 
claystone with some siltstones. Seismic activity of the . . 

area is low, and potentials for landslides and subsi- 
dence  are not considered likely at RFC (DOESO). 
Additional information on the geology of RFP is con- 
tained in Geologic.Characterization of the Rocky Flats . .  ' 

Plmr (EG911). 

' 

Surface drainage gcnerally occurs in a west to east pat- 
tern along five' ephemeral smms within RFP. Nonh 
Walnut Creek. South Walnut Creek. and Woman Creek 
drain the maip plant facilities area. Water from Woman 
Creek drains into Smndley Lake, which is used as a .  
municipal water supply, Surface rii:laX f ion~  I<FP is 
collected in m interceptor ditch kitire i i  C I . . ~  I Wiman 
Creek. diverted to a temporary holding pond, and p i p d  

. 

4 

Rocky F b f 5  Plont 
Site Environmentoi Repod for iwi 

- . .  

ROCKY FLATS SITE 
OPERAl7ONS 

into the Broomfield Diversion Ditch. hypassing Grcar 
Western Reservoir. Waier from North and South 
Walnut Creek discharges into thc Broomfield Diversion 
Ditch. 

Groundwater systcms consist of a shallow. unconfined 
system in the Rocky Flats Alluvium and a confined 

. system in deeper sandstone units within the underlying 
bedrock. The flow of g r o u n h a t c r  is locally con- 
trolled by the Iopography and suhcropping sandstone 
channels (refer to Figure 3.4-1, Generalized Cross 
Section of the Stratigraphy Underlying the RFP). 

Conslruchon of RFP was approved by the United 
States Government in 1951. The purpose of the facility 
was to increase production of nuclear weapons compo- 
nents. Limited operations hegan in 1052 within a total 
site area of 2.520 acres and a plant facilities area of less 
thiin 400 acres. Early operations involved 700.000 
square, feet (ft2) of building floor space in 20 smxtures. 

The United States Atomic Energy Commission (AEC) 
was the responsible government agency whcn construc- 
tion began at RFP. In 1974, the United States Energy 
Research .and Development Administration (ERDA) 
succeeded the AEC. The ERDA was in turn s,ucceeded 
by the DOE in 1977. Within DOE, administrative 
responsibil i ty was delegated to the Albuyucrque 
Operations Office. which established the Rocky Flats . 
Area Office fortlay-to-day contact ai RFP. In 1081). the 
Rocky Flats Area Office was upgraded to the Rocky 
Flats Office (RFO), accountahle directly to DOE 
Headquartcrs (HQ) in Washington, D.C. 

The Dow Chemical Company was the first prime con- 
tractor for operations at RFP. Rockwell International 
replaced The Dow Chemical Company in 1975 and 
operated RFP through;l989. EG&G Rocky Flats. Inc.. 
replaced.Rockwclt International in 1990. 

The RFP fabricates nuclear weapons componeno: from 
plutonium. uranium, beryllium. and stainless steel. 



\ 4 Sxfion 1.  / N I _ R P D U C T ! O B - - - - ; ~ ~  

Production activitics include mctal fahrication and 
asscmhly, chcmical rccovcry and purification of 
process-produccd transuranic radionuclides. and Felalcd 
quality control functions. Approximaltly 140 struc- 
turcs contain nearly 2.76 million ft2 of floqr space. Of 
this space. major manufacturing. c h c m i d  processing, 
plutonium rccovcry. and wasie trcatmcnt facilities 
occupy approximately 1.6 million TI2. EG&G Rocky 
Flats, Inc.. cmploycd 7.&8 people in Dcccmhcr 1991. 

, 

RADlATlON AT THE 
ROCKY FlATS PLANT ’ 

The RFP uses radioactive makrials and radialion-pro- 
ducing equipment. Radiation-producing equipment 

Important radioactive materials includc plutonium, 
amcricium. uranium, and tritium. Thc potential exist.. 
for these materials to he handlcd in sullicicnt quantities 
io pose an offsite hamrd. The most imponant potentjal 

’contributor to radiation dose from t h c x  materials is the 
alpha radiation emitted by plutonium, americium, and 
uranium. 

Bccaux of the low penetrating ahility of alpha radia- 
tion. these materials are primarily a potential internal 
radiation dose hxzard; that is, the radioactive material ,. 

must he taken into the body for the alpha radiation to 
. hc harmful. For this reason, environmcnlal protection .. 

at RFP focuses on minimizing rclcasc of radioactive 
materials to the cnvirnnment. Environmdntal monitor- 
ing focuses on pathways by which the materials could 
enter the hody, such as air inhalation and water inges- 
tion. A pathway is a potential route for exposure.lo 
radioactive or hamardous materials. ’ 

Appendix A, “Perspective on Radiition,” describes the 
hasic concepts of radiation. Readers, unfamiliar with , 

the types and sources of ionizing radiation are encour- 
aged to read Appcndix A for a better understanding of . 
envirnnmental monitoring data and radiation dose 
assessment at RFP. A detailed assessment of radiation 
d o x  to the puhlic from RFP is prescntcd in Section 6. 
“Radiation Dose Assessmcnt.” 

’ . includes X-ray machines and l inear accclcrators.  . , 

s .  

. 

. . 

. 

’ 
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. .  

NATIONAL ENVIRONMENTAL 
POLICY ACT (NEPA) 

. I n  1989 Admiral Watkins. Secretary , , I  l:llL.rgy. iz5uL.~ a 
. . ten-point initiative that rcncwcd utllpllssis hy ~ ) ( ) l ;  1111 

the letier and spirit of cnvironmcnlal 51a,ulL.h rL.gu. 
him. Secretary of Energy NoliCL: s l :~ .  IS.,)() 
the founh poini in the initiative. ~ctjlllit~l: e((L.ctive ,,11 

February 5. 1991). The notice called jtnr 3 rc,vihitbii , , I  
DOE Order 5430. IC. Nuriond ~ ~ ~ ~ l ~ ; l , , ~ ~ ~ f t ~ ~ l t t , l /  I ' , , / ; ~ . ~  
Acr. by streamlining and ccntrali/.ing ltic 1jt)Ii  l i i i c  
organizations. The rcsponsihiliiics ,It' the  I)()lJ 
Sxrciarial Oflicers wcw wdchcd. and in s t a i , ~  wlicrc 

s are located. the State tiovcrnam arc ntiw 
able to work more closcly with thsir I i m l  DOE rcprc- 
senptivcs. 

The RFP established a NEPA Compliance Ctimmittcc 
( N C C j  i n  February 19x9 io pruvidc an integrated 
review. guidance, and oversight for plantwide ac i iv i -  
ties. The N C C  created an KFP Environmental 
Checklist (EC) that i s  y u i r c d  for a11 pniposcrd actions. 
Thc EC provides an initial screening and review of 
construction and cnKincsring projects to determine 

. whether submission o f  an Action Descripi iun 
. Memorandum (ADM) is rcquircd. ADkls arc suhinit- 

tcd 10 DOE for a dctcrmination ol' the Ic\'cl 0 1  NIYA 
documentation rcqui id. 

I n  1991 the NCC RFP provided inli~rtnation and rcc- . 
ommcndalions on approxim3tcly 1.50 projects clln- 
cerned with constructing. refurbishing. or UpgradiilL! 
R F P  facilities. . 

. 

. .  

. 

, 



v ;  - sec,,m~.~~m~~k@J~~ffy 
'The NO1 is a public announccmcnl by a federal agency 
of plans to prcparc an EIS. This announccment is fol- 
lowcd hy puhlic mcctings wh'crc suggestions arc 
received on the scope and range of the EIS. 

Notice of Intent (No') 

The NO1 for the Plutonium Recovery Modification 
Project Environmental Impact Statement (PRMP, EIS) 
was published in the Federal Register on May 30, 
1990. Public sceping meetings were-held on Junc 1 R 
and 20. 1990, followed by a 45-day comment period. 
A draft 1mplementation.Plan Cor 1he.PRMP EIS was 
completed in November 1991. 

The NO1 for the Programmatic Envir6nmental Impact 
Statement (PEIS) on the Integrated Envirqrimental and 
Waste Management Program, proposed by .the DOE, 
was issued in the Federal Register on October 2 2 .  
1990. A public scoping meeting to accept commcn& 
on  the PEIS  was held on  January 23, 1991: An 
Implementation Plan is under developmen!. The PEIS 
will consider programmatic issues (for all DOE-opent- 
ed facilities) and integrated approaches to the program. 
and will include national program-wide alternhtives. 

.In September 1990. the Secretary of Energy made a ' 

, .commitment to initiate preparation of the RFP Sitewide 
EIS. The NOI.for the Sitewide EIS w& published in 
the Federal Register on March 13, 1991. Public scop- 
ing meetings were held on April 4. 8. and I I ,  199 I. and 
cornmen& were accepted through April 19. 1991. 

, 

Environmental An EA is prepared to dete'rmine whether a proposed 
' . Assessment(EA) federal action will require preparation of an EIS. If i t  is 

determined that no EIS is required, a Finding of No 
Significant Impact (FONSI) that ddcuments this. deci- 
sion is prepared. Before preparation of an EA, the pro- 
posed federal  act ion i s  evaluated as a possible  
CaIegorical Exclusion (CX). The CX is a category of 
actions that do not individually or cumulatively have a 
significant effect on the human environmdni and do not 
require  e i ther  an EA o r  EIS. Eleven C X s  weft 
approved for RFP in 1991. 

. I  

' .  . . .- . ~ ..:. - 10 

. .  

Mlllgotlon Action Pian 
(MAP) 

ThB .EA fo r  ' t h e  Inter im RemeA:- '  * ' ' . 
' Environmental Assessment for ~ - . - - L I -  

(903 Pad. Mound, and East Tr.,,,u.,bo 
Pared. A FONSI for this proposcd actio.. we IC:CCIVCU 

h q m a t i o n  of an EA for the Dewatering and Re*----- 
Conservat ion and Recovery Act  (RCn  
C~OSUR Action on *Solar Evaporation p 

, 

. on March7. 1991. 

- 
. 1 9 0 .  The EA waS approved p- 

. and a FONSI wasreceived on J u . . ~  . ,, 1771. A I y o I ~ ~ ~  

of AvailabiMy was published on AU~US! 9. 1991. 

The implementation of NEPA focuses on the preA--' 
sional aspecui of an action. Mitigation is part o 
postdecisional phase of NEPA. The  @ - -  

Energy Notice SEN-15-90. Section H. 
publication of a MAP before an EIS or I 

completed. The MAP documen& enviror 
mimenui made in an EIS/Record of Decisl 
an EA/FONSI and renorts imnl-m.=n*-* 

I An EA for the Supercompactor and Repackar  - -  
Facility ( S A W  DOEEA-0432, was published in 
1990. the DOE issued a FONSI in the Federal Regr 
on August 10. 1990. The MAP for the SARF 
approved in January 1992. 



Section 2. COMPLIANCE SUMMARY ’ 

TlVE ORDERS 1 1990 (PROTEC- 
I7ON Of WEUNDS) AND 
11988 (FLOODPLAIN MAN- 

ENDANGERED s p ~ c ~ ~ s  ACT, These fedenl statutes and executive orders govern the‘ 
FISH AND WlLDL/FE c.OoRD/- protection of ecological, resources at RFP. h 199 1 a 
NATION ACT, b.flGRArORY. Public Notice of Wetland Involvement was published 
B/RD TREATY ACT, AND EXEC& in the Federal Regisrer as required by IOCFR1021. 

This notice, nudeion August 23. 1991, concerned.the 
placement of sediment samplers in the buffer zone sur- 
rounding ttie main facilities area. Biological survey. 
and habitat survey repom were prepared. for the South 
lnlerceptor Ditch (DOE9la. DOE9lb) and 881 Hillside 
French Drain (DOE9lc.  DOE9ld )  in October and 
November 199 I ,  mpeclively. 

FE 0 ERA1 l NSEC TI CIDE, 
FUNGICIDE, AND 
RODENTlClDE ACT (FlFRA) 

P w r v a t i o n  and management of prehistorical. histori- 
cal, and cultural resources on lands administered hy the 
DOE are mandated under Sections 106 and 110 of. 
NHP&‘ The.NHPA requires, a federal agency. before 
undertaking any project, to idopt measures to rnihgnle, 
the potential adverse effects of that project on sites, 
structures. or objects eligible for inclusion in the 
National Register of Historic Places. 

’ 

A sitewide archaeological survey of RFP was con’duct- 
ed  in 1991. All cultural resources were evaluated 
against criteria for nomination to the National Register 
of Historic Places. Resulls of he survey were reporled 
in “Cultural Resources Class 111 Survey of Department, 

. of Energy. Rocky Flats Plant. Northern Jefferson and 
Boulder Counties. Colorado” (Version 1 .O. August 1. 
1991). Information from this repon is used in planning 
remediation and other construction activities to prevent 
damage to, or destruction of, cultural msources at RFP. 

FIFRA governs the kgistration and use‘ of pestiides. 
herhicides. and rodenticides. At RFP, compliance with 
FlFRA’is  managed through the  lntegrated Pest  
Management Control Plan. This plan identifies the 
kinds of activities at RFP that are subject to FIFRA and 
‘describes the procedures for‘complying with FIFRA 
ruquiremenu. 

The lntegrated Pest Management Control Plan is part 
of ihz Watershed Management Plan. which is in drdt  
form because- certain sections are being rewritten. 

12 

National Emlssion.Standards NESHAPs govern hoth radioaciivc and n ~ ) 1 l r a d i , ) a ~ ~ i ~ c  

for Hazardous Pollutants pollutants and are adminisicred hy tile E]>,\ o r  t i l c  
(NESHAPs) CDH. CDH h a s k e n  granicd auihtlrily hy 1111: [:I>,\ lo 

regulate several hazardous pollutan~s includillg k r y l l i -  
urn. mercury. vinyl chloride. and ashcSi{,s; howcvsr, 
authority to regulate radionuclides currsntly liqs willl 

the EPA. Under regulations pronlulgaicd i l l  1 9 ~ 9 .  
NESHAPs limited the radiation dose Crk)nl airh!lrnc 
radionuclide cmissions from DOE faci1i~ic.s 111 10 mil-  
lirems per year (mremlyr) effcctive dose cquivalsnt 
(EDE) to any mcmhcr of the puhlic. A compliance 
report with dose calculations is due to EPA hy June 30 
of each year for the previous calendar year. IlFP suh- 
miitcd the rcquircd Air Compliance Rcpori and duse 
calculations for the calendar year l99U in the EPA in  
June 1991. This rcpori showed a calculaicd whole 
body dose equivalent to the maximally expos4  indi- 
vidual from building air emissions of O.(MMM)43 mwm 
and from soil rcsuspcnsion of 0.2 I mrsm. Dose calcu- 
lations for h e  1991 calendar year are givcn in  Section 
6. “Radiation D o x  Asscssmdnt.” 

’ 
. 

’ 

COlOrodO Air Quality Control Regulation No. 8 implcmenis NESIIAPs rtlr oonra- , 

Regulation No. 8 dioactive hazardous air polluiants in Colorado. W ~ r k  
standards. cmission limiiaiions. and am hicni air sun-  
dards for hazardous air pollutanis including asksios. 
hcryllium. mercury. knzenc. vinyl chloride. Isad. a11d 
hydrogen sulfide arc specific? in this rcgulaiioii. 
Putential hazardous air polluianis a t  RFP includc 
a..hcstos and hcryllium. Asksios was uscd as insula- 

. l i o n  in  ihc  o!dcr fwililics and is h;indlcd according io 

. 
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or disposal. Bcryllium is machincd at RFP. The cmis- . .  
sions standard is 10 grams (&,of hcryllium over a 24- 
hour pcriod. Bcryllium emissions did not exceed this . ’ 
standard in 1991 (see Section 3.2. “Air Monitoring”). . 

Bcryllium compliance tests were to be conducted on 
five air efflucnt d u c ~ s  that have the highest potential 
hcryllium emissions in 1991 .upon rcsumption of Pluto- 
nium operations at RPP. The tcs& were to measure 
hcryllium emissions from each of the five locations 
o v e r  a 24-hour  period in acco rdance  wi th  EPA 
Reference Method 104 and serve as  the hasis of an 
application Cor a waiver of emission testing and sam- 
pling protocol. Plutonium proccss operations were sus- 
pended in 1989 and did not resume in 199? or 1991.. 
Anticipated changes in future plant operations may cur- 
tail heryllium opegations at RFP and render compliance 
testing unneccssary. . 

’ 

, 

The State of Colo[ado has primacy for reguliting non: 
radionuclide air pollutant emissions ‘as defined under 
the CAA. AS a result. enforcement. maintenance. and 
implementation of the air rcgulitions have k e n  delc- 
‘gated by the Statelo the CDH. Under the provisions bf 
Colorado’Air Qualiy Regulation No. 3, the CDH must 
rcccive an Air Pollutant Emission Noticc (APEN) for 
all potcntial sources or air pollutants resulting from 

- construction or alteration of any facility. process. or‘ 
. -  activity from which air pollutants a& to be cmittcd. 

The air pollutants an: defined as  criteria. hwardous. or 
toxic. APENs are required for any pmccss or activity 
that has the potential of ( I )  an uncontrolled emission 
greater than I pound per day for any hazardous or toxjc 
air pollutant, (2 )  a‘n uncontrolled emission greater chan ’ , 

I ton per year for any criteria, hawrdous,..or toxic air 
pollutant, or (3) emissions arising from spdcific opera- 
tions as  defined in Regulation No. 7. Each APEN must 
hc filed with thc CDH bcfore initiation of opehtions. 

Air emission permits are required for sources’that have 
the potential for significant impact on air quality unless 
specifically exempt by law. Tahle 2-1 l isk current air 
quality permits for RFP as well as  surface water and 
hazardous waste permits and permit applications. 

. ’ 

. . . 

. . 

. 
‘ 

.. . . 
. >  

’ 

’ 
’ 
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, 
Under the June 1989 Agrecmcnt in Principle (AIP) 
hetwccn the DOE and the CDH.‘RFP was required to 
complete an air emission inventow of-dant  oneminn= 
ana submlt inventory data to the CDH by June 1991. 
Between June 1989 and June 1991. RFP conducted an 
a i r  emission survey of plant activit ies;  e*aluated 
proccss operations, a i d  prepared M E N S  .and support- 
ing documentation for submittal to the CDH. The 
‘buildings and operations for. which APEN documents 
‘were submilled in 1991 are listed in Table 2-2. 

. 

Colorado Air Quailfy 
Regulatlon No. 7 

r Control Undkr.provisions of Regulation. No. 7. all existing 
_’ sources  that generate volatile organic compounds 

(VWs) are required to submit to the CDH a report that 
. providcs.an inventory of all VOC point sources. open-  

tion source descriptions, actual and ‘potential annual 
’ emissions, and diScus$ions of reasonable available con- 
.trol kchnology (RACT). In response to this require- 
ment. RFP submitled the Volatile Organic Comjound 
(V0C.I Emiss ions  Report ( E G 9 l m )  to C D H  in , ’ 

December 1991. The basis of this report was the RFp ’ 

air  emission inventory documentation that provided 

’ . . 

” 

, 
’ 

. .  ,. . VOC point-source information.. . .  

__ .-. . 

Radioactive E m u e n t  Sampling Protocol. Several 
’ studies were initiated in 1990 to determine RFP‘s com- 
pliance with EPA’s radioactive effluent sampling proto- 
col,.ilescribed under 4OCFR61. Subpart H. which was’ 
promulgated on December 15. 1989, and made effm- 
tive that same date. These. studies involve preparing 
“as-built” duct drawings, duct effluent velocity profit- ’ 

ing,.effluent panicle size and co,mposition, and isoki- 
netic sampling. The “as-built” duct drawing study was 
completed in 1991. The other projects will be’complet- 
ed in 1992- 1 9 3 . .  RkP is pursuing upgrades to those 
sampling systems that do not comply with the intent of 
the EPA effluent sampling protocol. Effluent monitor- 
ing systems that do not meet EPA protocol, but meet , 

the intent of the regulations, will be reviewed for 
exemption under .“alternative methods,” provisions of 
40CFR61.93(b)(3). Attempts in.1991 to enter into a 
Federal Facilities.Compliance Agreement (FFCA) 
with’EPA Region VI11 to establish a schedule for 

. 

, 

. . 

. . 

* 

. I  - ,  . _  



action 2. COMPLIANCE SUMMARY 

I 

achieving compliance were unsuccessful when i t ,  was.  
determined by EPA lhal such an agreement would be 
inappropriate. EPA issued a Section 114 (CAA) litter 
on November 27. 19991. requqting information on RFP 
compliance with NESHAP provisions., Responses 
were submitted by RFP on December 16. 1991, and 
January 27. 1992. EPA Region .VI11 issued EG&G 
Rocky Flats. Inc.. a Compliance Order on March 3. 
1992. requiring RFP to be in compliance with the efflu- 
ent monitoring requirements of 40CFR61.93(b)'within 
1 year and to complete four specified projects within 
270days. 3 

I The CWA requires the EPA to set nationd effluent. 
limitations and water quality standards and estahlishes 
a regulatory program to e n s u e  enforccment .  In . 
Colorado. discharge permits for federal facilities such 
as RFP are issued by the EPA, The Siate,of Colorado 
sets water quality standards for receiving streams and , 

bodies of water. These standards an: applied through 
National Pollutant Discharge Elimination System 

. (NPDES) permits issued for RFP. by the EPA. Table 2-1, 
lists the cumrit NPDES permit for RFP. 

Notional Pollufanf C.-charge The NPDES permit program controls the rclcase bf 
Elimination System . polluunts into U.S. waters and requircs routine moni- 
(NPDES) Permit toring and reponing of results. The NPDES permit for 

RFP (#C0-0001333) idenlifies seven monitoring poinls ~~ 

' for control of discharge; t h m  of these discharge points, 
' Ponds A-4. B-5. and C-2, .are capable of discbarging 

water offsite. The NPDES permit terms were modilicd 
by the NPDES FFCA to eliminate two'discharge points 
that wen: inactivated (the Reverse Osqosis Pilot Plant 
and the Reverse Osmosis Plant) and to include new 
monitoring parameters at the other discharge Locations. 
Change  10 the NPDES permit terms are summarirxd in. 
Appendix B (Tahle 8-4) and went,into cffect in April 
1991. The current permit expired in 1989 but was 
administratively extended until rqnewed. An npplica- 
tion for renewal was filed with EPA. and an updated 
renewal application (which will inclutlc the applicatic~n 

suhmittcd in mid-1992. No Noliccs . Ld.Lan 

. 

' 

for a storm waur discharge pemiiti . . . I ::;hC 

16 

: . 

I ,  ' ; 

(NOVs) were received in 1991 for violation of NPDES 
requimmnts. NPDES permit exccedances are summa- 
rized & Section 3.3. "Surface Water Monitoring." 

, . .  . . . .  
. .  , , .. , .  L ' I -  

At. I . .  
, .  . r s  i 

ii 
17 1 
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Tab le  2-2 (cont lnued)  
Buildings for Which AirPoNutnnt Em!sslon Notlws Were SUbm!fld'jn 1991 , 

. RGCky F k J / J  ?~J:I/  
Site Environmenfol Repon for I W J  

.Derived Concentralion Guide (DCGj Icvcl. 1 1 1  titat 
cax'. the cost considerntion component id  U f i l '  ariulysis 
precludes ihc need for additiorlal treattr1crlt; sincc 
addiiional treatment would he un.justiliahle o n  u cost- 
benefit basis." Impnunded. waicrs ai l<I:l' i l i i i l  these 
DCG siandards; therefom. pL.r DOE &der 5-JlMb.5, l i ~r .  
[her trcatmcni was un,justilicd on a cost-hcnclii basib. 

.. Nevcrthelcss. because of Cqli guidance. RI;P used 
rciivilted carbon ' treatment systcnis Tor orgntiics 
removal and filtration to rcnlove partictil:lics, t i l  

process approximately I 1  8 million gallons discli;lrgcd 
hefore October 19Y I as an added level (11' pri)tccLii)ii, 
Trerlrncnl was not used f i r  discharges aTter Oclohcr 
1991 per concurrence with CDI-I. Approximntely 4 j  
million gallons were discharged I'roni Octolxr ~lim1gli 
December 199 I .  

NPDES Federal Facilities Coniplianre Agrcclilelli 
(FFCA). l h c  NPDES FFCA was signed 1.111 h,l;ircli 75, 
1991, hctween DOE and EPA Kcgir)n V111. llw WCA 
incorpornted changes to NI'DES moniioring rcyuirl:- 
m c m .  'These changes included reliwting the poini of 
compliance for outfall 001 from Pond 13-3 tu the 
Scwagc Trcatnicnt Plant (STP) discharge tor nit1si 
parmeters. Monitoring rcquircmcnu tar tot:it chriiini- 
um and Whole Ettlucnt Toxicity (WFI') at 1111: ieri i i i i ial 
ponds, and for metals. VOCs. and WET at the S'I'p dis- 
charge site were a h  added. 

The FFCA also rcquired submittal nf three compliance 
plans that address planned udniinisira!ivc and pliysicnl 
changes io the plant: the Groundwntcr blnnitnring Plan 
for the STP Sludge Drying fjcds. the STP Ciiniplii~nec 
Plan. and the Chromic  Acid Incident  Plan a a d  

suhinittal of  Quarterly Progress ILpons to the El:.\ t h i ~ t  

update ihe status and schedule o i  pro,jecu within C:IL~I 

compliance plan. 

, Implementation Schedule. The FFCA also requires ' 

(1 )  G r o u n d w a t e r  Monitor ing Plan for i l ie  S'I'iB 
S l u d g e  D r y i n g  ' B e d s .  A drai t  Groundwadtir 
Monitoring Plan was suhmiitcd to EP.4 in  July l9!h1. 
The plan propowl a niethod for clurncicrizing gliilind- 
waur  hcncrih the sludge drying hcds locatcd ciisl 111' 

the STP. The EPA suhscquently rccomnicntlcd 3 



&stion 2. COMPLIANCESJMMARY 

phased approach beginning with monitoring and char: 
aeterimtion of soil and water in the vadose zone. The 
Vadose Zone Monitoring Plan was submitted to EPA 
and approved in June 1991. An addendum to the moni- 
toring plan wHS submitted for two additional sludge 

' drying beds located east of Building 910. Field work at 
both locations will be initiated during 1992. 

(2) STP Compliance Plan. The STP  Compliance 
Plan was submitted to EPA in July 1990. This, plan 
described planned improvements to the STP necessary 
to meet NPDES water quality standards and FFCA cri- 
teria. Completed work includes implementation of rec- 
ommendations from diagnostic studies of treatment 
plant operations. installation of an autochlorinatiod 
dechlorination system, and additional influent and 
effluent instrumentation. Other planned improvemknts 
are  included in a treatment plant upgrade project, 
which consists of three phases. 

- includes construction of B mechanical sludge 
drying system and modifications to existing sludge 
beds to improve the efficiency of the sludge drying 
process. Construction is expected to be completed,dur- 
ing 1992. 

- a includes electr ical  improvements  for  
improved reliability and additional capacity, emergency 
electrical power provisions, construction of an addition 
to the existing laboratory building, addition' of equip- 
ment and controls at the equalization basins, upgrades 
to existing structures and equipment within the STP 
including the polymer feed system and sand filters, and 
additional chemical storage. Construction is expected 
to begin during 1993. 

- includes construction of additional influent 
and effluent storage for the STP. modification of the 
existing plant to provide for nitrification. and construc- 
tion of a new denitrification system. The final scope of 
Phase Ul is  being refined through continuing negotia- 

, 

I 

. 

. 

' 

' tions with EPA. 
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(3) Chromic Acid Incident Plan and Implemen- 
tation Schedule. A draft Chromic Acid Incident Plan 
was submitted to EPA in November 1990. The plan 
was prepared in response to recommendations made 
following a DOE investigation of an unplanned release 
of chromic acid solution from Building 444 during 
1989. The plan addressed physical and administrative 
changes to reduce the possihility and impact of future 
spill events. A number of proposed actions have bcen 
completed, and EPA has agreed to refocus the remain- 
ing scope of the plan to emphasize issues relevant to 
surface water protection and source con~rol.  A draft 
plan incorporating the revised approach was suhmitted 
to EPA during the,second quarter of 1992. 

Splll Prevention Control and The SPCClBMP is a compilation of existing facility 
Countermeasures/6e~ improvements. operational procedures, policies, and 
Management Practices P b n  requirements for control of hazardous, substances and 
(SPCC/BMP) oil spills. A certified draft of the SF'CUBMP was gen- 

crated id October 1991. The second draft is  expected 
by July I. 1992, and a final document is expected by 
October 1992. 

Storm Water Perm/t 
Application. required to submit an NPDES storm water permit ' 

T h e  RFP, being a s i te  with industrial  activity. is  

appl icat ion unde r  r egu la t ions  promulgated in  
November 1990. The original application deadline of 
November 17. 1991, was changed to Octoher 1. 1992. . 
A network of six storm water monitoring locations was 
established during 1991 (with the approval of EPA). 
which will provide storm water quality information for 
runoff that  leaves the, co re  area o f  Rocky Flats. 
Automated sampling equipment will allow the collec- 
tion of flow-composited samples to characterize the 
runoff, while data loggers will collect and store flow 
information at each monitoring location. 

Colomdo Wafer Qua/* 

(CWQCC) Wafer Quallty 
Standards 

In6eptember 1991. the CWQCC a g d  to hear a peti- 
t ion by D O E  to  reconsider  the classi f icat ion of 
Segmen t  5 of Big Dry Creek. Segment  5 ,  which 
includes tributaries from source to Ponds A-4, B-5 and 
C-2. is currently subject to stream standards with goal 

~ Control Commlssbn 

. , . .  
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cornpionce Issues 

qualifiers that indicate h a t  the waters are pksently not 
fully suitable but are intended to become fully suitable 
for  t he  classi f ied use. At  the October  meeting. 
DOWEG&G Rocky Flats, Inc., will ask for an exten- 
sion of hese goal qualifiers and temporary modifica- 
tions and ask to revise the site-specific organic stan- 
dards to achieve consistency with the slatewide numer- 
ic smdiuds  for organic chemicals. The CWQCC must 
lake action on h e  goal standards before February 1993. 
or the standards now established for Segment 4 (from 
nnnd outlets 10 Standley Lake and Great Western r---- - 
Reservoir) will apply to Segment 5. The hearing is 
scheduled for October 1992. DOE and EG&G Rocky 
Flats. Inc.. also obtained party status 'to statewide 
radionuclide standards hearings held in March 1992. 

T h e  EPA conducled , a  Compl iance  Evaluat ion 
Inspection on June 21. 1991. to review the findings of 
the Compliance Sampling Inspection of February. 27- 
28. 1990. The Summary of Findings attached to the 
inspection repon states that no deficiencies were found 
at the time of the inspection. 

In May 1990 the RFP established the Cross Connection 
Control Program to meet commitments made by the 
DOE to the CDH to ensure that RFP fully complies 
with the Colondo Primary Drinking Water Regulations 
(CPDWR) penaining to cross connections. A cross 
connection exisls when a drinking water supply is con- 
nected IO a possible source of contaminated water with- 
out an approved backflow preventor device to stop 
backflow or backsiphonage of polluted water into the 
drinking water system. During 1991 the RFP was not 
in compliance with the CPDWR ,regarding cross con- 
nections; however, work on the p r o g m  is continuing 
and EG&G Plant Engineering has made the commit- 
ment to provide semiannual progress reports to the 
CDn.  

The SDWA establishes primary drinking water stan- 
dards for water delivered by a public water supply sys- 
tem. defined as a sys,tem that supplies drinking water to 
either I5 or more connections or 25 individuals for at 
least 60 days per year. The RFP water supply system 

L 

I 

. .  
TOXIC SUBSTANCES 
CONTROL ACT (TSCA) 

Cornplionce Issues. . 

RESOURCE CONSERVATION 

meets these criteria and is remed a noncol 
ni,y, nontransicnt system because persons who u% 

wlIer do  so on a daily basis but do not live at the 

RFP periodically evaluates plant drinking wller fc,r 
various water quality parameters including P,imary and 
secondary water cpnuminanls. inorganics, vws, and. 
radionuclides. Results of these analyscs a x  rcpcl,,,.d 
the CDH weekly, monthly. quarterly. and annual ly  
depending on the type of analyses @omcd. A cclm- 
plete description of the Drinking Water Monitoring 
Program at RFP is given in the 1991 Rocky Nurs Plunt 
Environmentuf Monitoring Plun (EG9Ik). 

. .  

The TSCA, administered by the EPA. authorizes testing 
and regulation of chemical substances that enter the 
environment. TSCA supplcrnencs scctions of h e  CAA, 
the CWA, and h e  Occupational Safely and Health Act 
(OSHA). Compliance with TSCA at the RFP is dircct- 
ed at management of polychlorinaied biphenyls (PCBs) 
and asbestos. 

In 1991, onc 55-gallon drum of nonradioaciively con- 
taminated PCB waste was shipped offsite for disposil. 
Disposal sites for radioactively contaminated PCB 
wastes are unable to receive RFP wastc at this time. 
RFP is storing radioactively contaminated PCB wasie 
beyond Ihe I-year storage time limit imposed hy TSCA 
regulations. DOE notified the EPA that storage would 
be necessary until a commercial or DOE treatment and 
disposal facility capable of receiving this waste could 
be identified. 

Nonradioactivcly, contaminated asbestos wasie is 
shipped offsite for disposal in a permitted landfill. 
Radioactively contaminated asbestos waste is being 
stored onsite until disposal, at the Nevada Test Site or 
until a comrpercial facility is approved. 

. . . - .  . RCRA provides cradle-io-grave control of hazwdous 
' AND rf€C.".'.T- i (RCRA) w u t e  by imposing management rcquimmenls on gen- 

erators and uanspomrs of hrmrdous wastes and on 
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owners and operators of treatment. storage. and dispos- 
al facilities. The State of Colorado, under authority of 
the EPA. regulatas ha7ardous waste and the hazardous 
component of radioactive mixed waste at RFP. EPA 
retains authority for regulation of Land Disposal 
Resfriction (CDR) wastes. Solely radioactive wastes 
are regulated by the Atomic Energy Act of 1954 as  
administered through DOE orders. 

e 
4 
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RCRA Part A and 
Part 6 PermM 

The  RCRA Part A permit application identifies (1) 
facility location. (2) owner and operator. (3) hazardous 
and mixed wastes to be managed. and (4) hazardous 
waste management methods. A facility that has sub- . 
mitred a RCRA Part A permit application is allowed to 
manage hazardous wastes under transitional regulations 
known as interim status pending issuance of a RCRA 
Operating Permit. The RCdA Part B permit applica- 
tion consists of a detailed narrative description of all 
facilities and procedures related to hazardous waste 
management. The RCRA Operating Permit is based on 
the RCRA Part B permit application and contains spe- 
cific detailed operating conditions for the waste man- 
agemenl units addressed by the permit. RCRA Parts A 
and B permit applications for RFP cover hamrdous 
waste treatment and storage operations. RFP does not 
perform hairardous waste disposal. 

P a r t  A Permit.  Since the early 1980s. a series of 
RCRA Part A permit applications have been suhmittcd 
to the CDH. During 1991, the Part A permit applica- 
tion for hazardous and low-level mixed waste was 
revised twice. Revision 7 was submitted to CDH in 
June 1991 requesting a change to interim status to 
operate certain Non-Destructive Assay (NDA) areas 
and to correct several EPA waste code listings. This 
request for change to interim status was resubmitted to 
CDH as Permit Modification Request No. 4 in January 
1992. Revision 8 of the Part A permit application for 
hazardous and low-level mixed waste was submitted in 
July 1991 and included the new Toxicity Characteristic 
Leaching Procedure (TCLP) EPA codes and requested 
low-level mixed waste storage and treatment in two 
existing Size Reduction Facilities. 

Rocky Hats Pbnt 
Site Environmental Report for I99 I 

The RCRA Part A permit application for transuranic 
(TRU) mixed waste was revised twice during 1991. 
Revision 5 was submit ted to C D H  in June  1991 
requesting a change to interim status to operate certain 
NDA mas and to correct sevenl EPA waste code list- 
ings. This request for change to interim status was 
resubmitted to CDH as Permit Modification Reques! 
No. 4 in January 1992. Revision 6 was submitted in 
July 1991 and included the new TCLP EPA codes. 

A major development  fo r  the Part  A application 
occurred in August 1991 when the'Part A permit appli- 
cat ion for  hazardous and low-level  mixed waste  
(Revision 8) and the Part A permit application for TRU 
mixed waste (Revision 6). were consolidated and sub- 
mitted to CDH as the combined hazardous waste, low- 
level mixed waste, and TRU mixed waste. Part A per- 

- mit application.(Revision I). This consolidation sim- 
plified the Part A application interim status process. 
Among the items included in the Combined Par1.A 
application were four new storage areas for wastesgen- 
erated by environmental restoration activities. CDH 
approved s o m e  of t he  changes  requested in the  
Combined Par! A in August 1991; however, other 
requested changes pending CDH approval. 

n o  other changes to interim status were requested in a 
letter during 1991 and did not include a revised Part A 
permit application. These changes included requests to 
supercompact low-level mixed waste (August 1991) 
and to  enhance  evaporat ion a t  t he  so l a r  ponds 

. 

- 

, (September 1991). 

Part B Permit .  A significant milestone in RFP's 
RCRA histdry occbmed in September 1991 when CDH 
issued the Part B Operating Permit for 9 of 20 haz- 
ardous and low-level mixed waste storage units: The 
permit became effective in October 1991. Three permit 
modification requests were subsequently submitted to 
CDH in 1991. Permit Modification Request No. 1 was 
a Class n modification submiued in October 1991 for 
changes io the permit's contingency plan, waste analy: 
sis plan, and unit descriptions. CDH granted temporary 
authorization for this permit modificaiion in October 

', 
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December 1991. This permit modification request was 
approved by CDH on  April  30. 1992.. Permit  
Modification Request No. 2 was a Cl- I modification 
submitted to CDH. effective in November 199 I ,  with 

Permit Modification Request No. 3 was a Class I modi- 
fication subqitted in December 1991 and removed an 
interim compliance date from the training s+tion of the 
permit in anticipation of revising the training section in 
1992. 

I 

several zidministrative errors in the'pe'mit corrected. \ . .  

. 
In October 1989. CDH issued a Notice of Intent to 
Deny (NOID) for the remaining 1 I hazardous and low- ~ 

level waste storage units. RFP submitted a revisud Part 
B permit application on March IWO to addn:ss these 
units. This additional information is under review by 
CDH. The Parc B permit application for TRU mixed 
waste continues to be under review by CDH. 

RCRA Closure Plans 
I 

RCRA Closure' plans idenlify procedures for decon- 
taminatinddecommissioning hazardous waste manage- . 
ment units from service to prevent both short- and 
long-tcrm threats to h u m  health and the environment. 
These plans describe measures IO eliminate or mini- 
mize future maintenance of hazardous waste manage- 
ment units. to control releases of hazardous con- 
stituents. and .to permanently close these units. Post- 
closure monitoring is required if '+UI closure" of a 
unit under RCRA cannot be achieved. 

Hazardous waste management facilities that operate 
under interim status, (4CKFR265) and facilities lhat will 
operate under a permi! ( W F R 2 6 4 )  must addressed 
in RCRA closun: plans (40CFR264 and 265, Subpart 
G). Closure plans for facilities that begin or continue 
operation following the interim stiltus period must be 
addressed in the RCRA Pan B permit. Land disposal 
hazardous waste management facilities that discorltinue 
operation during the interim status period and that can- 
not be "clean closed" in accordance with applicable 
RCRA regulations; must submit RCRA Part B post- 
closure ciue permit applications.for interim status units. 
These are units that have h c e i ~  n-~c.~;;l firm scrvice 
but q u i r e  post-closure monitoring uid iiiaiiitenanee. 

. .  
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Closure  plans for the Solar Evaporat ion P o n d s ,  
(Operable Unit 4 IOU 41). Present Landfill (OU 7). 
Original Process Wastc Lines (OU 9). and West Spray 
Field (OU I I )  were suhmitted to CDH in 1986 and 
1988. These closure plans have heen superscded hy the 
January 1991 Inter-Agency Agreemen'i (IAG). The 
IAG requires all interim status closure units io use a 
comhina t ion  of RCRA and Comprehens ive  
Environmenlal Response. Compensation and Liability 
Act (CERCLA) critcria. The IAG requires RCRA 
Facili ty Invest igat ions/Remedial  lnvest igai ions 
(RFURI) work plans as P function of charackiizing the 
source of the conminat ion and the soils of an interim 
stillus closure unit. Draft Phase I RFVRI work plms 

.' ' were submitted to CDH and EPA in 1990 for h e  Solar 
Evaporation Ponds. Present Landfill. Original Proccss 
Waste Lines. and West Spray Field. and for Other 
Outside Closures (OU IO) in 1991. 

RFP continued groundwater monitoring of OU 4, OU 
7. and OU 1 1  in 1991. Major activit ies included 
groundwater and surface water monitoring and installa- 
tion of new groundwater monitoring wells. The I990 
RCRA annual groundwater monitoring report for OUs 
was submitted to CDH and EPA on March I .  1991 
(EG91f). and the 1991 RCRA report was submitted on 
March I ,  1992 (EG92b). The CWQCC held hearings 

' - in February 1991 to determine whether the groundwa- 
ter at RFP should be subject to site-specific standards 

. and classifications. This action was followed by pro- 
mulgation of standards and classilications on March 
15, 1991. becoming effective on April 30, 1991. All 
unconfined groundwater was made subject to the most 
stringent surface water smdards at RFP. The alluvial 
aquifers were classified as  Domestic Use - Quality. 
Agricul tural  Use  - Quali ty  and Sur face  Water 
Protection. The Arapahoe and Laramie-Fox Hills 
aquifers were classified Domestic Use - Quality and 
Agricultpral Use - Quality. 

I ., .. 1 :  . .  .. 

. 

. .  

29 

- 1  I 



A discussion of 1991 compliance activihes for remedi- 
ation of contaminated sites at RFF’. including the prepa- 
ration of remedial investigation work plans, interim 
remedial action decisions, and project management 
plans,  is provided in Section 4. “Environmental  
Remediation Progrrims.” 

RCRA Contingency Plan The RCRA Contingency Plan (Part VI of the RCRA 
Permit) is  desrgned to minimize hazards to human 
health or the environment from fires, explosions. or any 
unplanned sudden or nonsudden release of hazardous 
waste or hazardous waste constituents to air. soil, or 
surface water. RFP implements the Contingency Plan 
for the following situations. 

- A hazardous waste  incident results in an injury 
requiring more than first-aid. 

- A spill, leak, or other releaw of a hazardous waste to 
the air. soil, or surface water (i.e., outside a building) if 
the release is greater than 1 pint or 1 pound. 

- A spill, leak, o r  other release of hazardous waste 
inside a building results in (1) a release that exceeds a 
rkportable quantity equivalent volume as  defined in 
Tide 40CFR302, or (2) a spilled material from a haz- 
ardous waste tank system not removed from secondary 
containment within 24 hours. 

- A fire andor  explosion in which a hazardous waste 
release or an active hazardous waste management unit 
is involved. 

- Situations other than those outlined above at the dis- 
cretion of the Emergency Coordinator. 

In 1991. R F P  filed 35 RCRA Con t ingency  Plan 
Implementation Reports with CDH. These reports 
described the nature and magnitude of releases, an 
assessment of actual o r  potential hazards to human 
health or the enviionment, and actions taken to remedi- 
ate contaminated areas. 

- .  .. . .  ., . ,  . . .  
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Twenty-four Contingency Plan reports documented the 
release of hazardous substances that were not haz- 
ardous wastes before the release. After October 30. 
1991, this type of release will not automatically result 
in implementation of the RCRA Contingency Plan. Of 
these. 24  releases. one release was of mercury (which 
was contained within a building). one possible release 
was Di-n-octyl phthalate (analysis confirmed that Di-n- 
octyl phthalate was not released). and 22 releases were 
petroleum or antifreeze products (10 of these releases 
were from private vehicles). 

Of the remaining I 1  Contingency Plan reports, only 
two involved the release of a hazardous wastc outside a 
building: (1) approximately 3 quarts of battery acid 
were released to a paved area from an overturned. used 
Ni-Cd battery, and (2) approximately 5 gallons of 
decontamination water containing a minute concentra- 
tion (e 20 micrograms per liter [pgA]) of a listed sub- 
stance (trichloroethene) were released to paved roads 
from a tanker during transport. The nine remaining 
reports were for the following incidences. 

- Release of approximately 154 gallons of Kathene 
solution (which contained toxic levels of chromium) 
from four different events. .All of the Kathene releases 
were contained within Building 707 (four separate 

’ reports were filed). 

- Release of approximately 750 gallons of process 
aqueous waste from a RCRA-regulated tank into the 
secondary containment of Building 731. . 

- Release of approximately 40 gallons of TRIhPS ,OL 
lubricant mixed with waste oil into a secondary con- 
tainment pan inside a cargo container within RCRA 
storage Unit #I .  

- Exceedance of the 24-hour requirement to remove a 
released material (e1 pound of caustic solids) from the 
secondary containmerit system in Building 883. 

- Compensatory actions taken while operating RCRA 
units (the process waste transfer system, Units U 40.50 
through 40.69, and laundry waste collection tank, Unit 

. ,  
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Nafional Response Center 
1 (NRC) Notincations 

I 

Waste Minimization 

40.16) without adequate secondary containment (two 
Separate repons were filed). ' 

In 1991. per the requirements of 40CFR302.6, RFP 
notified b e  YRC of four releases to the environment of 
a hazardous substance that equaled or exceeded the 
reportable quantity. All of these releases involved 
small quantities (e2 gallons) of ethylene glycoUwater 
mixtures. The releases were immediately cleaned up. 
minimizing impact to the environment. No notifica- 
tions were made to the Local Emergency Planning 
Committees (LEPC) o r  State Emergency Response 
Commission (SERC) bccaqse exposure was limited to 
persons within the boundaries of the plant. ' 

A Waste Minimizaton Program Plan and Pollution 
Prevention Awareness Plan was suhmitkd to EPA and 
CDH on September 10. 1991. This plan included 
projects and building wa&e minimihtion and pollution 
prevention goals. . 

Radioaclive and Mixed Waste. Primary w a s r  gener- 
ation sources for 199 1 involved resumption activities 
for Buildings 559 and 707. saltcrete production from 
process waste water treatment. construction projects, 
and routine maintenance requirements., TRU waste 
production increased slightly from 77 cubic meters 
(m3) in 1990 to 79 m3 in 1991. TRU waste production 
in 1989 was 806 m3. Low-level waste production 
declined from 3,541 m3 in 1989 and 1,830 m9 in 1990 
to 1.534 m3 in 1991. This represene a decline of over 
I5 percent in radioactive waste production from 1990 
to 1991. 

Activities to reduce generation of radioactive wastes 
continued in 1991. Specific projects included the eval- 
uation of a carbon dioxide pellellblasting system for 
decontamination work, tesling of a hydrocyclone for 
the removal of particulate in liquid process lines, and 
the study of more efficient alternatives to current in- 
line liquid filters. Engineering design hepan in 1991 
for the insclllation of a uranium chip washer/drycr that 
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will replace the current method of "chip roasting" and 
land disposal with a method that will ullow the chips to 
be cast into ingols for recycle. 

Hazardous Wastes. Hazardous nonradioactive waste 
gencration decreased from 73 m3 in 1989 and 69 m3 in 
1990 to 53 m3 in 1991. representing a 23 percent 
reduction from 1990 to 1991. Wasw oil contamination. 

. solvent contamination. and heavy metals (mainly mer- 
cury from crushed fluorescent light hulhs) accounicd 
for 45 percent. 22 percent, and 20 percent, respectivaly. 
of the hamdous  w a r  generated. 

' 

An oil conservalion project was initiated in 1991. 'The 
. .  ' . . ': i n rn t  of the project was to comhinc oil icsting. filira- 

tion. and recycling to prevent the gencration o l  bils that 
, will he. considered hazardous wastes. Anothcr projcci 

initiated in 1991 was aimed at the ahawmcnt bf rclcas- 
e s  of ozone depleting ch lo ro f luo roca rho~~s  t o  the 
atmosphere from plant refrigeration and air condiiion- 

' ing systems. Following are quantities o l  solvcnts. 
garage oils, and coolants that were rcclaimod and recy- 
c ~ e d i n  1991. 

- 168 kilograms (kg) of RCRA hazardous cleaning 

- 1.497 kg of hazardous garage oil 
- 4,374 kg of solvents 
- 8.836 kg of machine coolant 

'The garage oil. solvents. and machine coolant wcrc 
recycled for fuel blending during 1991. 

Solid (Nonhazardous) Wastes. The amount of rccy- 
cled paper increased from 104,420 kg in 1')W'and 
105,219 kg in 1990 to 170,295 kg in 1991, rcprcsenting 
a 62 percent increase'from 1990 to 1991. The amounts 
of garage oil and unregulated machine coolonts rccy- 
cled for'fuel blending were 10.927 kg and 6,432 kg. 
respectively. A moratorium on offsitc shipmcnis of 
scrap metals decreased sales of these metals in 1991. 
However, 14.733 kg of stainless steel turnings and 
55.594 kg of mild stecl wzre w l d  i n  I!)Ol. 

solvents . 

, 
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4 &.ction 2. CQMPLIANCE SUMMARY 

Two activities to reduce solid waste generation were 

Compliance Issues Settlement Agreement and Compliance Order  on 
Consent No. 89-10-30-01 (commonly referred to as 
“Residue Compliance Agreement”). On Novemher 
3, 1989, the DOE, CDH, and EPA signed the 
Settlement Agreement and Compliance Order on 
Consent No. 89-10-30-01 regarding alleged violations 
of the RCRA hazardous waste regulations pertaining to 
proper waste management of residues. RFP submitted 
documents in compliance with this Consent Order, the 
last of which was the Mixed Residues Compliance Plan 
(September 28,1990). 

The Mixed Residues Compliance Plan was prepared to 
meet the requirements of the Settlement Agreement 
and Compliance Order on Consent, as well as to pro- 
vide a schedule for compliance with the conclusions of 
the United States District Court for the District of 
Colorado in the Civil Action No. 89-B-181. Sierra 
Club, Plaintiff. vs. United States Department of Energy, 
and Rockwell Jnternational Corporation, a Delaware 
Corporation. Defen‘dants. The Mixed Residues 
Compliance Plan included actions to bring residues 
into compliance with the Colorado Hazardous Waste 
Regulations found in 6CCR1007-3 Parts 100,262. and 
265, methods to minimize generation of RCRA-regu- 
lated residues, and actions to reduce the amount of 
RCRA-regulated residues in storage. 

In May and June 1990. the Sierra Club amended its 
1989 complaint (Civil Action No. 89-B-181) q u e s t -  
ing that the court place a permanent or preliminary 
injunction against the DOE prohibiting the restart of 
Rocky Flats. This amended complaint alleged that the 
DOE was not manaaina hazardous waste at Rocky. 

’ 
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Flats in accordance with the RCRA. On August 13, 
1991, the United States District Coun for the District of 
Colorado decided in partial favor of the Plaintiff for a 
permanent injunction in Civil Action No. 89-B-181, 
Sierra Club, Plaintiff, vs. United Staw Department of 
Energy, Defendant. stating that if the DOE does not 
obtain a permit for the mixed residues currently being 
stored without a permit or interim status within 2 years 
of the court judgement, the DOE shall conduct no 
operations (except for mainlenance and safety activities 
to maintain the safety of Rocky Flats in a nonopera- 
tional status) that generate any hazardous waste or 
mixed radioactive and hazardous waste, 

On July 31, 1991, the CDH issued to RFP Compliance 
Order No. 91-07-31-01. which indicated that the Mixed 
Residues Compliance Plan was inadequate and there- 
fore violated the November 1989 order. In addition, on 
August 1, 1991, the CDH filed a complaint in court. 
alleging that the DOE had submitted an inadequate 
plan in violation of the November 1989 order and 
directing the DOE to meet ,the terms of the Compliance 
Ordei. Compliance Order No. 91-07-31-01 specifies a 
schedule for removing all backlog mixed residues from 
RFP by January 1, 1999, and a schedule by which 
mixed residues will be brought into physical and 
administrative compliance with the Colorado 
Hazardous Waste Regulations. Activities are i,n 
progress to meet the requiremenu of the Compliance 
Order and to negotiate a Consent Order for the man- 
agement of mixed residues. 

Federal Facilities Compliance Agreement (FFCA)’ 
for Land Disposal Reshided Waste. A compliance 
order on consent was signed on September 19, 1989, 
by DOE, EPA Region VIII. and the Slate of Colorado 
to provide a I-year period for DOE to work towards 
compliance with. the land disposal restrictions of the 
‘Hazardous and Solid Waste Amendments of 1984 for 
mixed wastes. The FFCA covers radioactive wastes 
that were prohibited as of the FFCA effective date, 
which includes was@ containing solvents and dioxins 
that do not meet the treatment standards soecified by 

. 

. 

, 

. 

’ 

. 

, 

, . 

- . .;I EPA, or “California List” wastes containing ha7xdous 
constituents above the applicable allowable levels for 
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become enforceable milestones upon approval of the 
document by EPA. 

.- waste' Minimization Plan - This annual document , 

will diXUss current and future initiatives undcnaken hy 
RFP 10 eliminate or minimize the generation of mixed 

uantit ies of waste in storage.  storage locations,  

- Residue Mnnqentenr Report - This documcnt will 
describe the plans for bringing the managcmcnl of 
mixed residues into compliance with thc LDR require- 
men t s  as  a companion document  to the  Residue 
Management Plan being prepared under terms of the 
Residue Compliance Order. 

- Nonradioactive ,Hazardous Waste Shipping Schedrlr 
- This document will identify the mechanisms and 
schedules by which existing nonradioactive hazardous 
wa.%x can be shipped offsite for disposal. 

-Waste Stream a n d  Residue Identif icution and 
Chaiacteriwtion (WSRIC) Report - This annual docu- 
ment will be a revision to the existing WSKlC pryp;lrcd 
in 1990. 

T h e  Waste Minimizat ion Plan was suhmit tcd in 
September 1991. All other reports are scheduled for 
completion in 1992. . 

, 

During 1991, the State of Colorado received aulhority 
from EPA 10 administer portions of the LDR regula- 
lions. Accordingly. a new agreement between DOE 
and Ihe CDH will be negotiated to replace the existing 
FFCA-11. This negotiation process is expected 10 be 
.complete befolr: FFCA-11 expires (May 1993). 

. ;,;':. . 
: * '  

. 
* 

' 
' 

with the original agreement. FFCA-11 w u i r e s  sub- 
*mi ld  of a variety of reports and plans that outline the 

' 

- Comprehensive Treatment and Management Plan - 
This dkumen l  will describe the justification. SCkdOn, 
and applicability of treatment technologies 10 LDR 
w a l e s  ai RFP and will include schedules and mile- hazardous waste sites and for responding to hmardous 

suhsiancc spills. Sites contarninalcd hy past waste 
activities must he investigated and remediation plans 
dCVClOped and implcmcn~cd .  The  intent 01' these 
actions is to minimix the release of hazardous waste or 

, .  
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other hazardous materials. therehy protecting human 
health and the environment. CERCLA rcquirements 
are addressed in a series of sequential phases intended 
to identify. design, and complete restoration of con- 
taminated sites. CERCLA activities at RFP an: dictat- 
ed hy the IAG. 

RFP was added to the National Priorities List (NPL) on 
October 4, 1989. The NPL is an ordered ranking of 
CERCLA sites evaluated using the Hamrdous Ranking 
System. If a site scores ahove a certain lhreshold level. 
set hy EPA, the site is placed on the NPL. 

/NrER-AGE~CYAGREEMENT 
(IAG) 

The IAG was renegotiated early in 1990 following 
receipt of public and agency comments on the draft 
agmment  suhmitted for review in Dccemher 1989. 
A revised agreement was puhlished on August 17, 
1990. The final agreement. reached in January ‘1991 . 

and signed by EPA, CDH, and DOE, included the fol- 
lowing revisions. - 

. I  

- OUs were reordered to empha.sim,priority of offsite 
areas (is., areas located east of Indiana Street). 

- The number of OUs wm increased from 10 to 16 to 
hettcr focus on the unique.characteristi.cs,of. different 
restoration areas (Table 2-3),1 . . .: ’ 

The  IAG clarifies EPA. CDH, and DOE regulatory 
roles. coordinates oversight efforts and corrective 
actions, standardizes requiredents, and ensures compli- 
ance with orders and permits. The agreement also 
specifies delivery of major reports, project manage- 
ment activities and milestones, and includes communi- 
ty involvement and decision making responsibilities. - 

T h e  1AG estahlishcs a procedural fr?mework and 
schedule through which response actions are devel- 
oped, implemented. and monitored .in accordance with 
CERCLA. RCRA, and the Colorado Ha7ardous Waste 
Act. 

Documents prepared in accordance with the IAG cover 
a range of topics including remedial investigation work 
plans. interim remedial action decisions, community 

: - .  . . 

. 

’ 
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survey plans. pro.jecl management plans, and health 
and safety plans. A series of monthly and quarterly 

’ Environmenial Compliance Action reports document 
progress against IAG milestones (DOE9lg. DOE9lh). 
Tahle 2-4 lists IAG milestones completed in 1991. 
Section 4, “Environmental Remediation Programs.” 
describes remediation activities accomplished at RFP 

. .  during1991. ’ % 

Remedation Goals The CERCLA requires that remediation goals comply 
with applicable o r  relevant and appropriate require- 
ments (ARARS) of federal taws or more stringent pro- 
mulgated state laws in relation to cleanup s tbdards.  
ARARs are generally’dynamic in nature in that they 
evo lve  from general  t o  very specif ic  du r ing  the 
CERCLA Remedial Investigation/ Facilities Study 
( R E S )  process. Final remediation objectives are com- 
prised of both ARARs and risk assessment information 
and will be determined in the Record of.Decision 
(ROD). The development of cleanup standards at RFP 
follow the general procedures described helow. 

’ 

’ 



PLlANCE SUMMARY Bctlon 2. COM 
~ 

Initially, during the RFURl work plan stage. potential 
, ' chemical-specific ARARs are identified. usually 

based on a limited amount of data. Chemical-specific 
ARARs at this point have meaning only in that they 
may be u x d  to establish appropriate detection limits SO 
that data collected during the RFURl may be com- ' 

pared to ARAR standards.  As  more information 
becomes available during the R W ~ l  stage. chemical- 
specific ARARs may hecunw mur: !<fined as con- 
stituents are adQed or delctcil Dcriiilcd I,ra~ion-specif- 
ic ARARs are proposed in the KFVRl repori as the 
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result of the RFIIRI process. This i s  followed by 
action-specific ARARs and remediation goals that are 
ident i f ied through .the Correct ive Measures  
StudyIFeasibility Study (CMSIFS). A discussion is 
provided in the CMSIFS report for each remedial alter- 
native regarding the rationale for all ARAR determina- 
tions. Once a preferred remedial action alternative is 
formally selected in the ROD, all chemical-. location-. 
and action-specific ARARs are also defined in final 
form. CERCLA requires that .remediation programs 
attain ARARs and are protective of human health and 
the environment. 

' 

EMERGENCY PLANNING'AND' EPCRA was enacted 
COMMUNITY RIGHFTO- ,. 
KNOW ACT (EPCRA) 

a freestanding provision of the 
SARA in 1986. EPCRA. also known as SARA litlc 
111, requires facilities to notify state and local emer- 
gency planning entities of the presence of potentially 
hazardous substances in their facilities and to repon on 

substances. The intent of these requirements is to pro- 
vide the public with information on hamdous  chemi- 
cals in their communities. enhancing public awareness 
of chemical hazards. and facilitating development of 
state and local emergency response plans. 

. .  
the inventories and environmental releases of those 

' 

Sectkns 301 and 302 Under Sections 301 and 302, the EPA requires the 
, establ ishment  of S ta t e  Emergency Response 

Commission (SERC), which are responsible for the for- 
mation of emergency planning districts. and Local 
Emergency Planning Committee (LEFT). Also under 
these requirements, facilities that produce, use. or store 
l isted exlremely hazardous substances above the 
threshold planning quantity must notify the SERC and 
the LEI'CS. RFP participates in the activities of the 
LEKS established under these sections for emergency 
planning at the county level of government. RFP also 
maintains an emergency preparedness document for the 
plant and conducts~annual mock emergency response 
scenarios to determine the effectiveness of the plan and . 
the ability of plant directoram to respond. 

, ?  

- 
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Section 304 

I 

Section 3 1 1 

Section 304 applies to releases of extremely hazardous 
substances that dxcccd their reportable quantitics and 
have thc potential fnr impact beyond the plant hound- 
aries. If the relcasc is determined not to posc a potcn- 
tial impact beyond the plant boundaries. then reporting 
is not required under SARA Section 304; however. 
since a chemical may be listed on both the Extrcmcry 
Hazardous Substances l ist  under  S A R A  and the 
CERCLA Hazardous Substances list, reporting may 
still be required under CERCLA Section 103(d) to the 
National Response Center, EPA. and CDH. When a 
release occurs that is suhject to Section 304, the facility 
owner or operator must notify the state and local cmcr- 
gcncy planning committee' immediately by phone and 
again in writing as soon as practicable. Scction 304 
requirements apply specifically to facilitics such as 
RFP that produce. use. or store one or more hazardous 
chemica l s  as def ined by ' t h e  O S H A  Hazard 
Communica t ion  Standard.  T h e  Permit t ing and 
Compl i ance  g roup  of RFP's Waste  Programs 
Department makes these notifications if  such releascs 
occur. 

. 

In 1991 there were no reportahle relcascs of extremely 
hazardous substances o r  CERCLA hazardous sub- 
stances that-posed a potential impact hcyond RFP 
houndaries. ". 

' 

Under Section 31 I ,  facilities must suhmit to thc SERC. 
LEPC. and -the fire dcpartmcnt, copies of Material 
Safety Data.Sheets (MSDSs) or a list of all chemicals 
ahove certain thresholds that are dcfined as hazardous 
by the OSHA Hazard Communication Standard. After 
the initial submittal. Section 31 I requires the suhmittal 
of updates within 3 months for new chemicals that 
become subject to the OSHA Hazard Communication 
Standard or after discovering new information. This 
information was provided to the SERC, LEPC, and lhe 
f i r e  depa r tmen t  by RFP's  Industr ia l  Hyg iene  
Department in 1987 to meet the original requirements; 
MSDS updates were provided to these agencies when 
required. ' 

i 
i 
i 
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Scction 312 of EPCRA requires facilitics to prcpare an 
annual rcport titled " l icr  I1 Emcrgcncy and Hazardous 
Chcmical Inventory Forms," listing the quantitics and, 
locations of harmdous chemicals, or a 'Tier I" chcmi- 
cal list rcport. This scction covcrs hazardous chcmicals 
under OSI-IA's Hazard Communication Standard (with 
limited exceptions) that arc stored at a facility in cxccss. 
of 10.000 pounds or in cxccss of a chcmical-spccific 
listcd Threshold Planning Quantity. Any facility ~ 

required to prcpare or have availahlc an MSDS for a 
hazardous chemical  unde r  OSHA's  Ha7.ard 

. Communication Standard must suhmit Ticr I informa- 
tion on a form or, if requested or in lieu of Tier I suh- 
mittal. Tier I1 information to the SERC, LEPC, and the 
local Iirc dcpaytmcnt. The l i c r  I or Tier I 1  information 
must hc suhmittcd annually. hcginning on March I .  
1988. RFP suhmittcd this rcport to thc following agcn- 
c ics  for the calcndar ycar 1990 rcport:' Colorado 
Emcrgcncy Planning Commission. Jefferson County 
Emergency Planning Committcc,  Boulder County 
Emergency Plannin'g Committcc, and the Rocky Flats 
Fire Dcpartmcnt (jurisdictional fire dcpanmcnt). 

Section 3 12 

I 

Section 3 13 Scction 313 of EPCRA requircs that facilities prcparc 
an annual rcport  titlcd "Toxic Chcmicul Rclcasc 
Inventory, Form R." if annual usagc quantitics of listcd 
toxic chemicals cxcecd ccrtajn thrcsholds. Following 
wcrc the threshold chcmical usagc quantitics for 1991. 

- 25.000 pounds for listcd chemicals either manufac- 

- IO.OOO pounds for l iscd chcmicals othcwisc uscd 

Facilities must report quantitics o f  hoth routine and 
accidental rct-cascs of listcd chemicals.  maximum. 
amount of thc listcd chemical stored onsitc during thc 
ralcndar ycar. and amount contained in wastc trans- 

tured or proccsscd 

fcrrcd offsitc. The owner or opcrator of the facility on 
thc reporting date. July I of each ycar. is primarily 
rcsponsihle for  reporting the data for the prcvious 
year's opcrations at that facility. Any other c!wncr or 
operator of the facility from Januarv I of the data 

' 

gcncraiion ycar to June 30 of the reporting'ycar may 
also. he hcld liahlc. RFP submitted this rcport 10 the 

' . 
. 
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EPA and to the State of Colopdo in 1991 detailing the 

for 1989 is also reported in Table 2-5 for comparison 
PUrPoS. 

Carbon tetrachloride and Freon I I3 were used in 
decreasing quantities at RFP between 1988 and 1990 iis 
a result of waste. minimization efforts and the curtail- 
ment of plant operations and were used in quantities 
less than 10.000 pounds in 1990. Many chemicals 
reponed in 1988,ahd 1989 do not appey  on the 1990 
list because of @e suspension of plutonium operations. 

’ 

AGREEMENTIN PR/NC/PLE 
(Alp) 

An ALP was executed between DOE and the Sbte of 
Colorado on June 28. 1989. This agmment  identified 
additional technical and financial suppofl by DOE to 
Colorado for environmental oversight. monitoring; 
remediation. emergency response. and health-related 
initiatives associaled with the RFP. The agreement also 
addressed RFP environmental monitoring initiativcs 
and acceleratid cleanup where contamination may pre- . 
Sent an imminent threat to health or the environment. 
The.agreement  is designed to ensure ci t izens of 
Colorado that public health, safety. and the environ- 
ment arc being protected through accelerated existing 
prognms and substanti,al new commitments by DOE. 
and through vigorous programs of independent moni- 

. 

’ toring and oversight by Colorado officials. 

P rogmis  and projecls put into place under this agree- 
ment include the air emissions inventory (see Clcan Air 

I .  
i t  

I 

I 

I .’ I 

I 
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Act above) and concurrent sampling of pond dis- 
,charges (sce Clean Water Act ahovc) and ihc Rocky 
Flats Toxicological Review and Dose Reconstruction 
Sludy. This latter study. being conducted by CDH. is 
inlcndcd to examine chemical and radionuclide emis- 
sions from RFP and assess what health imp 
may have occurred to the puhlic. A draft report on thc 
history o f  operat ions at  R F P  was  completed in 
February I992 as pan of this study (CDH92). 

SPEClAL ASSlGNMENT TEAM On June 6, 1989. DOE mohiliwd a Spccial Assignmcnt 
ger Team) to pr0vid.c an indcpcndent.audit’oC 
s an$ pnIcKi~eS.iu RFP. m i s  ro1lowe:d inilia-.: ;,- 
search warrant b;”EPA hascd on an allid& 

alleging regulatory and criminal violations of ciivimn- 
mental law PI RFP. The Unikd Staics Dcpartmcnt of 
Justice is conducting the investigation, and a fedcral 
grand jury has been convcncd to rcvkw RFP compli- 
m c e  with applicable environmental laws. ’ 

The environmental audit was completed on July 2 I ,  
1989. and rcsults were reported in the Assrssirlenr (I /  

Environmental Con(liti(~ns ut ihe Rocky Flrits Plrmt 
(DOE89). EG&G Rocky Flats, Inc.. rcspondcd to tilid- 
ings of thc Special Assignment Team in thc Corrective 

Assessment of Environrnenrrrl Conditiur1.r fir :/le Ro+ 
 flat.^ Plum (EG‘)Oc). This document outlincs 93 scpa- 
rate action plans that contain descriptions of  n!casures 
to be taken by RFP to addrcss findings and includes 
schedules, milestones. associatcd costs.’ and parties 
responsihle for implementing planned actions. Many 
of the actikiiics dexrihcd in this plan overlap or are 
similar  to act ions spccificd in the AIP  and I A G  
described above and to the RFP Five-Year Plan (FYP) 
for environmental  and waste programs (EG9 I C ) .  
Progress concerning these action plans has hccn 
Qescrihcd in quarterly reporis tiilcd DOE @irrrrter/y 
Environmentrrl Coinplicince Ac~ioii Repurl (VOEY I l l ) .  

The Commiiments  Tracking System operated hy 
EG&G Rocky Flats. Inc..’monitors the status of action 
plans. Plan status may hc “opcn.”. mcaning thai work 
continues on onc or more tasks within an action plan; 
“in verification.” meaning ihat the plan manager has 

, 

. I  
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certified that plan activities arc complete and this is 
heing verified; “rcopcncd.” meaning that not all plan 
tasks wcrc vcrificd as  complete and further work is 
required: and “veril‘icd complete.” meaning that all 
tasks  havc  hccn completed and verified.  A s  of 
Dccemhcr 1991. 34 action plans wen: verified as  com- 
plete, 29 plans wcre in  verification, and 30 plans wcrc 
open. 

SEnLEMENr&REEMENT 
(Church vs. DOE, et a/.) 

A set t lement  agreement  among  DOE,  T h e  D o w  
Chemical Company, Rockwell Intcmational. loc?l gov- 
ernments. and private landowners was reached in July 
1985. requiring remediation actions to reduce plutoni- 
um contamination on areas adjacent to the eastern 
boundary of RFP. Contamination originated from the 
area now designated a s  the 903 Pad and occurred 
through airborne dispersion of plutonium particles. 
Soils analyses revealed offsite plutonium levels that 
excecd the Colorado standard of 2 disintegrations pcr 
minute per gram (dpmlg) (0.9 picocuries per gram 10.9 
pCilg1). although the EPA screening level of 44.4 
dpmlg (20.0 pCVg) was not exceeded. Court-ordered 
remedial action was designated for 350 acres through 
plowing and revegetation to prevent resuspension o f  
the plutonium. Legal owncrship of these contaminated 
lands was transferred to Jefferson County and the city 
of Broomfield for reservoir expansion and open space 
(no public access is permitted). Approximatcly 120 
acres of Jefferson County land have hcen treated hy 
plowing. tilling. and seeding. Plutonium levels for 

. these arcas are now within state IimiLs. Revegetation 
measures. including seeding and mulching, were con- 
ducted on plowed a reas  du r ing  1991 ( E G 9 l a ) .  
Evaluation of revegetation succcss and weed control to 
encourage growth of dcsirahle plant species will he 
conduced during 1992. 
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OVERVIEW . RFP conducts operations that involve or produce liq- 
uids, solids, and gases containing radioactive and non- 
radioactive potentially hazardous material;. RFP envi- 
ronmental programs monitor penetrating ionizing radia- 
tion and pertinent radioactive. chemical. and biological 
pollumts. Data on air. surface water. groundwater, and 
soils provide information lo assess immediak and long- 
term environmental  consequences of normal and 
unplanned effluent discharges and actual or potential 

' exposures to critical populations. Site-specific dam are 
used to evaluate risk to humans and to assist in the 
warning of unusual or unforeseen conditi,ons. Routine 

,",!~l~al. s.!ate. and. federal agencies and to the 
lic'provide infohat ion o n ' h e  pedorinance of these. 
rims in mainmining and improving environmental 

quality and public health and ,safety at RFP. Table 3- 1 
is a, list of these reports. Table 3-2 lists the primary 
environmental compliance standards for environmental 
monitoring programs a l  RFP. Additional compliance 
standards for air, surface water, and, groundwater pro- 
grams are given under references EG9lo. EG92a. and 
EG9ln. wpectively. 

. 

. .  ' I  ' 

. j  .% 
: r . ,  

' 

I . T h e  Environmental Moni tor ing Plun ( E G 9 l k )  
describes RFP environmental monitoring programs. 
These  programs provide current  information on 
impacts, to the environment and charackrix environ- 
mental degradation 31 sites throughout RFP to identify 
contaminated sites and to design and monitor restori- 
lion activities. Sections 3.1 through 3.6 of this report 
summarim results of routine environmental monitoring 
programs at RFP in 1990. Appendix D gives a detailed 
explanation of the sampling proceduxs used by labora- 
lories and defines detection limits and error,term 
propagation. Results are  commonly compared to 
appropriate guides and standards that establish limits 
for radioactive and nonradioactive effluents. Readers 
unfamiliar with these standards are encouraged to 
review Appendix B. "Applicable  Gu ides  and  
Standards." , 

I 

In addition to environmental programs pc'rformed by 
EGBG Rocky Flats. Inc.. several local. stak:, and fed- 
eril governmental agencies conduct indcpcndcnt audiu 
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and cnvirnnmcntal suncys within and adjaccnt to RFP. 
C1311. DOE. and thc cities of Broomfic ld  and 
.\Vcstriiinstcr cniitluct wrious air. wntcr. and soil moiii- 
toring programs. I M a  arc rcporlcd collcctivcly :I( 

m on I h I y En v iron mc n t a 1 M on i tori n g I n  To rm a ti on 
Exchange Mcctings. RFP providcs monthly cnvirnn-' 
nicncal monitoring suminaria at hc.w mcctings. which 
arc opcn to thc piihlic and havc hccn ongning since thc 

.".. , , . . 

Table 3-1 I ' I 

Air Compliannt Report (46 CFR El  94) EPA 

DOE 

Joffenon County Emrgency P h h g  Comm 
Bwkler Caunly Emernencv PlaMina Cornmillee 

- - 50 -- 

General Enwonmenial PiWodlOn Prognm (DOE Mer 54M 1) 
Emvonmenlal %lev. and Heallh Pqram for Depv(menl c4 Energy Opera(lans (DOE Oder %Bo 18) 4 

WATER * 

Cdaado Hazardou$ Wane Management A 
* General Ennronmenld Prdedlon Prqram 
* Enwmnmenlal, Salety. d HeaRh Prqram lor i3paiImohl ef Ekrgy operalions (WE h d  
9 CcJwah Water ~ualt~,Cmrllol Cmmi%ion Grwndwalor Slanrlard.; 

. I .  , ., 

THE FIVE-YEAR PLAN [FYP) The piirposc of tlic IYP is to wlnhlish an agriitln for 
AND THE SITE-SPECIFIC PLAN ciinipli;incc ;ind CIC:IIIII~ :ig:liii.q which pi-ngrcss will he 

incasurcd. The plan is rcviscd :iniiually. with a S-?car ' 

pI:iniiiiig horiwn, and suppwrs :in annu:iI ii:i1imi:iI plan 
that is issuctl uiidci- 11ic h:iinc i i t l o .  A tllat't pl:in ror l i s -  
cal yews 1994-lYJX W:IS prcp:iwd in Fchruary 1992 

(SSP) . 

i t  
. .  -- . 5 .  . :. . ._ . . : . , , 
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Monitoring Resuits . ' I 
me meteorological monitoring program supports vari- 

is necessary for (1) assessing transport and diffusion 
characteristics of the atmosphere used in emcrgency 
response and environmental impact assessment, (2) 
designing other environmental monitoring networks. 
and (3) developing site-specific 'weather forecasts. 
Meteorological data are also used for climatological 
analyses, hydrological studies. and various design-base 

. .  ous operations at the RFP. Meteorological information ' 

I 

' 

Figura 3.1-1. Lacetion of (he RFP61-Meter Meteorological lower 

engineering studies. - ' 

T h e  meteorological  .data  
included in this report repre- 
sent 98 percent data recovery . 
f rom t h e  61 -me ie r  tower 
located to  the northwest of 
the main plant (Figure 3.1-1). 
Tahle 3.1-1 is the annual cli- 
matic summary compiled for 
1991. The 1991 climograph 
of this data .is represented in 
Figure 3.1-2. 

. 

. 



Sctlon 3. I METEOROLOGY AND CLIMATOLOGY 
I .  . .  

. .a Precipitation 
' 4 8 Temperature 

3.n .Q+3 .70 . . 

Jan F& Usr &ar May Jun July Aug -1 013 Nav Dee 

Flgum 3.1-2. 1991 Cllmogreph tor the Rpcky Flat# Plan1 . 
' 

The annual average empenture for the RFP was 
49.2 'F. The temperature extremes ranged from a mini- 
mum of -5.8 'F on JMUW 29 to a maximum of 91.6 'F 
on the afternoon of lune 25. The peak wind gust of 
83.7,mile.s per hour for the year occurred on MaFh 3. 
A deluge of precipitntion occurred on' August 6 when 
1.15 inch? of rain and hail fell within a 2-hour period. 
The greatest amount of precipitation that fell over a 24- 
hour period was 1.32 inches. which occurrd betwtkn 
the morning of June I and $e morning of June 2. 

The meteorology of RFP is strongly influenced by 
topography. The proximity of !he 'Rocky Mountains 

' patterns when there are  no slrong storm systems 
arounri Colorado. The east-west running canyons to 
the west of the RFP can funher channel the local wjnd 
conditions. The wind generally blows downslope from 
$e mountains IO the plains at night;,howcver. daytime 
wind directions are nonpreferential. The>South Plattc 
River Valley is the area for the confluence and diver- 
gence of the a i q o w  patterns for the region between the 

. Front  Range. and Ihe Denver  Metropolitan area.  
Chinook windstorms may occur during the late winter 

' 

' 

, 

. and High Plains produce a diurnal'cycle to the wind' 
. . .  

' 

- .  
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' and spring as winds moving from west to cast over the 
continental divide plunge down the east side (?f the 
mountain slopes. Winters are relatively mild. The cli- 
mate is also chmcterized by wet springs and frequent 
thunderstorms during the summer. 

Table 3.1-2 is the annual summary of the wind dircc- . 
lion frequency distribution divided by wind speed c a w  
gories at the.RFP. T h c s  data arc reprc.xnted graphi- 
cally in Figure 3.1-3. Compass point designations indi- 
c a e  the tmc bearing when facing the wind (wind along 

, each vector blows toward the center). Northwest 

- . >' 

.I . . .  
' >15 

'y. 
.* . 

0.00 ' 

0.00 
0.00 
0.00 

0.00 
0.00, . 
0.00 

0.00 ' ,. 

0.00 
0.00 
0.00 
0.m .. ' 

0.24 , 

. 0.34' 

0.01 . ' 

L 0.00 

rptpl 
2.23 ' 
7.00 
6.67 
4 . 9  
3 2  
3.44 
3.73 
4 s  
528 

4.02 
582 
7.85 
8.93, 

862 
6.74 

100.0 

5 . 4  

11.89 

I '  

Figures 3.1-4 and 3.1-5 portray the diurnal pattern of 
the wind distrihution mentioned in the previous scction. 
Day and night wcrc differentiated moniliiy by using the 
average s b , i r i x  a i d  sunsct  i imc I ) I '  c:rch monih. 
Eastcrly components of the wind tlifi'er hciwwn Jay 
and night pcriod's The wind comes from the North- 
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Figure 3.1-3. RFP 1991 Wind Roae - ZQHour 

A to F. extremely unstable to moderatc- 

represents neutral stahility charactcris- 
tics. BY definition, the stahility class 

age wind speed is greater than or equal 
to 6 meters per second-(m/s). Tahle 

ly stable. respectively. The D class . 

is evaluated as neutral when the aver- 

Northeast (NNE) sector through the 
South-Southeast (SSE) sector approxi- 
mately 47 percent of the time during 
the day. The reverse wind sector 
(South-Southwest [SSW] through 
North-Northwest [NNW]) percentage is 
39 percent during the day. The domi- 
nant nighttime flow is from the SSW 
through NNW sector with over 74 pcr- 
cent occurrence. 

Pasquill-Gifford stability classes are 
calculated for use in atmospheric dis- 
persion estimates. Stahility classes at 
RFP were calculated using the Sigma 
Phi technique. which categorizes the 
class of stability as a function of the 
standard deviation of vertical wind 
speed and the mean horizontal wind 
speed. The class categories range from 

I 1 .  I 

/ i  
, 

/ 
/ 

'-- \ \  
\ 

. /  , \-. - - -  
I S .  

. 

N - - -  
I). . , 
\ / '  

/ 

The data show that unstahle character- 
istics (A through C )  occur ,ahout I I .  15 
percent of the time. with stahle cases 

cent: The D stability class large pcr- 
Cenhge (46.2) is partially attrihutcd to 
the average wind speed correction fac- 
lor mentioned ahove. Frequency distri- 
butions Of wind speed and direction for 

, 

. 

(E and F) occurring ahout 42.63 per- 

, , 

/ 
/ 

\ - _ -  . 
0 
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Figure 3.1-4. RFP 1991 Wlnd Rose - Day 
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3. Environmental Monitoring Programs 

3. 

ond federal oir ouollfv reoulofions. This seclion .... - 
provides the mulls of n)oniforing from efflueril 
d r .  ond from fOdiooCflve ond nonrodioocfwa 
omblent olr. 
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EFFLUENT AIR MONITORING 
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For immediate detection of ahnormal con'ditions. RFP 
building ventilation systems that service areas contain- 
ing plutonium ar,c cquippcd v&h Selective Alpha Air 
Monitors (SAAMs). SAAMs arc sensitive to specific 
alpha particle encrgics and arc sct to dctect plutonium 
-239 and -240. Thcsc detectors are suhjected to daily 
operational checks. monthly performance testing and 
calibration for airflow. and. an annual radioaciive 
source calibration to inaintain sensitivity and rcliability. 
Monitors alarm automatically if out-of-tolerance coridi- 
tions are experienced. No such condition occurred dur- 
ing 1991, 

At regular intervals. particulate material .simples from 
, a continuous sampling system arc removed from each 

exhaust system and radiometrically analyxd for long- 
lived alpha emitters. The concentration of long-lived 
alpha emitters is  indicative of effluent quality and ovcr- 
all performance of the HEPA filtration system. If the 
total long-lived alpha concentration for an effluent 
sample exceeds the R F P  actions value of 0.020 x 
microcuries  per mil l i l i ter  (VCilmI) (7.4 x 10-4 
Becquerels per cuhic meter [Bqlm3]), a follow-up 
investigation is conducted lo detcrminc the cause and 

. to evaluate the need for corrective action. The action 
guide value is equal lo the most restrictive offsite DCG 
for plutonium activity in air. (See Appendix B for 
guide explanations.) 

At the end of each month. individual samples from 
each exhaust system are composited into larger Sam- 
ples by location. An aliquot of each dissolved compos- 
ite sample is analyzed for beryllimn particulate materi- 
als. The remainder of the dissolved sample is subjected 
to radiochemical separation and alpha spectral analysis, 
which quantifies spccific alphaemitting radionuclides. 
Analyses for uranium isotopes arc conducted for each 
composite sample. 

. .  .: ' .;".. i. 
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Figure 3.2-i. Pluloniurw238. -240 

(reo 

n .  

a0 
. w  

Forty-one of the ventilation exhaust systems are locat- 
cd in buildings where pluIonium processing is conduct- 
'ed. Particulate material samples from these exhaust 
systems we analyEd for specific isotopes of plutonium 
and americium. Typically. americium conuibules only 
a small fmtion of the total alpha ictivity release from 
R FF! 

' 

I 

Processes that are ventilated from several exhaust sys- ' , 

t tms potentially exhibit trace quaritities of tritium con- ' . 
tamination. Bubble-type samplers w . u s e d  to collect . - , 

samples three times each week from the monitored 
locations. Tritium concentrations in the sample are 
measured using a liquid scintillation photospectrome- 
ter. 

PFojected doses to the public from radionuclide emis- , 
sions were within Ihe NESHAP limils of IO mremlyear' ' 
EDE. Section 6. "Radiation Dosc Assessment," 
includes a discussion on radiation dose estimates from 
airemissions. 

Plutonium and 'Uranium. .During 1991. total quanti- 
,ties of p lu ton iu~~~  and urhium discharged to the atmos- 
phere from R F P  processing and support buildings were 
0.873 pCi (3.23 x 104 By) and 1.631 pCi (6.035 x I @  
Bq). respectively (Tables 3.2-1 and 3,2-2). These val- 
ues were c o m t e d  for background radiation. Annual 
plutonium-239. -240 and uranium-233, -234.-238 emis- 
sions for the 1987-1991 period +re given in Figures 
3.2-1 and 3.2-2. respeclively. 

' In Septem.bcr 1989. RFP's primary pluionium recovery 
I~cil i ty openGons were suspended. Operations for the 
remainder of the plan1 were suspended following the 
December 1989 plaht inventory; these operations did 
not resume in 1991. Consequently. overall decreases in 
rndionuclide emissions during 1991 are a reflection of 
reduced production activities., 

' 

. 

, 

Flguri 32-2. Urenlum233. -234, -2% 
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Figure 3.2-3. Amsrklum24l 
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Figure 3.2-4. Tritium 

Values reported for total quantities of plutonium and' 
uranium discharged in 1991 vary from the monthly 
environmental monitoring repom because of rounding 
in calculations and lhat the annual repon includes plu- 
toiiium-238. -239. and -240. Plut~nium-2'38 represenu 
3.4 percent of Ihe total plutonium discharged in 1991. 

Americium. Total americium discharged in 1991 was 
0. I50 pCi (0.422 x 104 Bq) (Table 3.2-3). Maximum 
concentralion was 0.0006 x 10-12 gCi/ml. observed in 
samples taken in lanuary. Americium values were cor- 
rected for background radiation. Annual americium * 
emiisi'6ns 6 r  the  period 1987 - 1991 are  shown in 
Figure 3.2-3. 

Tritium. Total trilium discharged in 1991 from venti- 
lation systems in which tritium is routinely measured 
was  0 . 0 4 8  Ci (1.77 x IO* Bq) (Table 3.2-4). T h e  
maximum- tritium concentralion of 94 x 1(kt2 pCi/ml 
(3.48 Bq/m3) was observed during June from routine 
operations in a plutonium production building. Each 
month is divided into a series of individual sampling 
pcriods. T h e  sum of discharge lor lhcs sampling peri- 
ods i s  t h e  to ta l  t r i t ium d i s c h a r g e  for t h e  month .  
Tritium values include a small, unquantified contrihu- 
tion attributed to natural hackground (Le.. non-plant) 
sources. Annual tritium emissions for the period 1987- 
1991 are given in Figure 3.2-4. 

Bervlliurn. T h e  total quantity of beryllium discharged 

a, 
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! 

' j  
, *  
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, .  

includes values for all 4 9  cnhaust systems. w h e c a s  ihc 
monthly repnns give discharges for six exhaust sysicnis 
on buildings where heryllium is prtressed. Bcryllium 
discharges are monitored monthly at the rcniaining 43 
localions hut an: only given' in monthly rcporis if they 
exceed a screening level of 0 . 1  g. Annual hcryllium 
emissions for the pen$ 1987-IW)o are shown in Figure 
3.2-5. Total annual emissions for 19x7 and I9HX differ 
from values reported in the annual site envininmental 
reports lo r  1987 and 1988. Dischargcs froin all 49 
exhaust systems are represented in Figure 3.2-5. whcrcas 
values reported in Ihe 1987 and l9XX &ports were only 
for be six exhaust systems. , 
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presents lhc heryllium airhome d l luent  data for 1991. I 

"""p* -YJd W " , W  4 puglm+nnm* lmv wv-. R F P  stopped using analytical  hlanks in laboratory 
analysis to comct samplc kry l l ium concentrations in 
Scptemhcr 1989. Consequently. reported beryllium 
valucs measure both background and actual emission 
Icvels. 

T h e  total quantity o f  hcryllium discharged in l ! h l  
varies Irom quantities reported in h e  monthly environ- 
iricnial monitoring reports hecause the annual rcpor! 

__ -. . . . . .- . . 
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NONRADIOACfW AMBIENT Nonradioactive amhicni air miiniitiriii): W;IS C I I I I J U ~ I C J  I 
AIR MONITORING 
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in 1'991 for 'I'SPs and rcspirahlc paliiculatc:?; (less ~ I I ; I I I  
or equal 10 151 IO micromcicrs Ipml )  in dianlctcr. 
Amhieni parliculatcs arc rsgulaisd hy l < i ' ~  and ( '1 ) i i  
under CAA Amcndmcnis t i l  1970 and 1977. as dc('I~~cd 
hy the Nat iona l  .Amhicni Air o u a l i i y  Sianrlards 
(NAAQS)  and  Co lo rado  Air Qual i iy  Cuni ro l  
Commission Amhicni Air Standards. Ikgulatioil is 
hawd on regional raihcr than site-specific air qualiiy 
parameters. Formerly. EI'A pariicul;iic 5i;rildards 
(NAAQS) were hascd on 19'. a nicasulc ( 1 1  t ~ i ; r l  par- 
lieulais rccovkry. regardless d pariiculaic bile. T h e  
present EPA standml. referred (41  as l'ariicthtc M:III~I.- 
IO or PM-IO, is hascd on rcspirahlc parii~mlaics, I~IIISC 

particlis.5 1 0  pin i n  diainctcr. Final t i i ' ~  rc+l~al)lc 
pariiculaic slandards were issiwd (111 J ~ i l y  I ,  I!jX7 
(EPAX7a). and  rcfcrcncc ~ i i c i l i ~ ~ d x  'WI.IU ihsucd on 

Ociokr 6 and Dcccmkr I. 19x7. Phi. IO x;llilplc.rs a i  
RFP were prtwurcd to mcct I I 'A dcxign spxilicaiitliis. 

Results 

AtphjFni air monitoring ai KI'P proviJcs hascliiic iiilir- 

sampling cquipincnt used ,ior incasu~ iiig pa&xdaics.  
RFP mcinitors amhicni air with htiill TSI' and I'h~I-lO 
samplers. CDll has rcyucsisd ~ ~ I I I ~ U I I C I I I  'I'SP ~ ; I I I I -  

pling uniil changes have ken made iii staic regulations 
to rcllcct PM- I O  changes i n  ledetal rcgulaiions. 'IN' 
and I'M- 1 0  samplers arc ctillocaicd ncar' i l ic Cas1 
enirancc 10 R W  This locatitin is iinohscurcd Iiy hirue- 
iurcs. nsar a iral'lic mnc. and gcncrally dtlwi~wiiid ir,lltl 

plani huildings. Samplers arc trpcr~tcJ on ail EI'A sam- 
. pling schedule of  1 day per cvc'ry 6th day. 'I'SP is 

measured hy ihc EI'A-rcicrcnccd. Iiigli-volulnc air sa111- 
pling mcihod. 

.,. mation'un particulate Icvcls. 'lahlc .1.2-h idculiiics 
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10 y, 0 l ~ t ~ \ '  arc shown in Figurc 3.2-6. . 

m l s P  e a - P U 1 0  gcomctric mcan standard). Thc ohscrvcd 24-hour maxi- , - 
UJ mum for the. PM-IO s h p l c r  was 26.3 pE/m3 (18 

prcCnt or thc primary 24-hour standard) :ind :he annual . 
arithmctic mcan was 13.6 &rn) (27 ~ r c e r l i  i iF :hk pri- 
mary annual arithmetic mcnn ,--ITIP.! i:,[l). hi<:; 
concentralions r,f ix;:iica:: . . i:c p i k i t  ;:u* 1,SP 
sarnplcrs ( 1987- 199 I )  and PM, 10 samplers .( 1987- 1991) 
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Figure 3.2-6:TSP and PM-10 i 
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Rocky Flats Plant 
Slte Environmental Report for 1991 

RADIOACTIVE AMBIENT AIR- 
MONITORING 

- -  

Ambient air samplers monitor airborne dispersion o f ,  
radioactive materials from R F P  into the surrounding 
environment. I Samplers are designated in lhree cate- 
gories 'by their proximity to the main facilities'area. . lbenty-th& onsite sample~s are located 'within RFP, 

' concentrated Dear the main facilities area (Figure 
3.2-7). Fourleen perimeter samplers border RFP along 
major highways on the north (Highway 128); east 
(Indiana Street), sou th  (Highway 72). and west 
(Highway 93) (Figure 3.2-7). Fourteen community 
samplers a& located in metropolitan areas adjacent to 

' . RFP (Figure 3.2-8). Samplers operate continuously at a 
' volumetric flow rate of approximately 12 liters per sec- 

ond (Us) (25 cubic feet per mlnute' [ft3/min]),'coliecting 
air particulates on 20- by 25centimeter (8- by Ikinch) 

qte this filter media to be '99.97 percent efficient for 

encountered in routine ambient air sampling (SC82). 

Filters were collezted biweekly from all samplers, com- 
posited by location. and analyzed monhly for plutoni- 

. .  Overvlew 

. ' 

. . .  

. .  
. .  

fiberglass filters. Manufacturer's test specifications 

relevant particle s izes 'under  conditions typically . .  . . , , 
. 

- um. 
. .  

I .  

Results Plutonium concenfrations for onsite samplers are iiven 
in Table 3.2-8. Plutonium concentrations for perimeter 

Ove'rall mean .pl;tonium concentration'f6 
plers was 0.073 x pCiml ( 2.7 x IO4 Bq/m3 ), 

(Appendix E). 'Overall mea? plutonium concentiation 
for perimeter samplers was 0.001 x pCilml'(3.7 x 
IO8 Bq/p3). \?vera11 mean plutonium conceqtration 
for community samplers was 0.001 x 1045 pci/m~ (3.7 
x 1W8 Bq/m3). These values are bolh 0.005 brcent  of 
the offsite DCG. 

\ 

'._. ~ ... -,:c _. : and community samplers are given in 
.- . . - . i s  

.. . .  .- . . .  . - 

. I  0.36 percent of the offsite DCG. for plutonium in air 

. .  

' 
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section 3.2 AIR MONlTORlNG 
. .  

Mean annual concentrations of plutonium for ,1987-. 
1991 are shown in Figure 3.2-9 (onsite ‘samplers) and 
Figure 3.2- 10 (perimeter and community samplers)., 
The onsite data are based on the mean of the annual 
concentrations from five locations, S-5. through S-9, 
which represent the areas where the highest concenua- . 
tions would most likely be observed. Isotope-specific 
analyses were not reported for other-onsite locations 
until 1990. The perimeter and communitydata,poinls 
are the annual averages of 14 locations wiqin each of 

. .  . these areas. 

Figure 3.2-10. PlutonlumnB, -240 
(Pairnetor and Communitv Sanpbn) , , 

, .  
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Rocky Flats Rant 
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DRAINAGE SYSTEMS 

North Walnut Creek 

South Walnut Creek 

. .  
North Walnut Creek receives surface water runoff and' ' 

some seepage water from the n o d e r n  portion 0,' the 
main facilities a m  and from the adjacent grounds asso- 
ciaed with the-drainage. The drainage area encompass- 
es approximately 371 acres'(Figure 3.3-1). The length 
of the North -Walnut Creek reach from the West 
Interceptor Ditch to $e outfall.of Pond A-4,is approxi- , 

maIely 10,500 feet Ponds A-'1 and A-2 are isolated 
from Walnut C v k  at the A-1 bypass. The gate valvks 
at the A-1 bypass have the capab 
North Walnut Creek stiCam flow by way of an under- 
ground pipeline to Ponds. A-3 or A-4. Ponds A-1 and I 

A-2 are maintained for emergency spill control for'che 
northern portion of the main facility. Under routine cir- 
cumstances. the water comprising Pond A-2 is direct . . 
precipitation, minimal runoff. or water t r a n s f e d  from 
Ponds A-I, B-I, and B-2. Pond A-2 volume is main- 
tained by spray evaporation; fog nozzlCs direct the 
spray over the surfa&of (heponds,Pond A-3 on North 
Walnut Creek is used io idpound k surface runoff for 
water quality analysis prior to NPDES discharge io 
Pond A-4 and subsequent release offsite to t h e  
Broomfield Diversion Ditch. Pond A-4 is located 
downstream of Pond A-3 on North Walnut Creek and 
provides the capability for additional water quality 
monitoring, additional detention capacity during storm 
or flood conditions. and water treatment if required. 
The volumetric capacity of Pond A-1 is 1.40 million 
gallons: Pond A-2, 6.00 million gallons; Pond A-3, 
12.37 million gallons; and Pond A-4, 32.50 million gal- 
Ions. . .  

' 

~ 

., 

' 

, 

. 

. . , 

I \ 

I 

South' Walnut Creek receives surface-water runoff and . . 
some seepage water from the central portion of the 
main facilities area and from the adjacent grounds asso-. 
ciaKd with the drainage. The drainage area associated 
with a portion of South Walnut Creek is approxiinafely 
347 acres (Figure 3.3-1). The length of the South 
Walnut Creek reach from Building 131 at First Street to . . 

Pond B-5 is approximately 9,625 feet. Ponds' B-1 and 
8-2 are isolated from South Walnut Creek at the B-1 . ' 

, .  

. .  

79 78 



Gypass. Ponds B-l  and B-2 arc maintained for cmcr- 
gency spill control for the central portion of the main 
facility. In the event of a spill emergency. the gate 
valves at l e  B-1 bypass hive thecapability of diven- 
ing South Walnut Creek flows to Pond B-I. and suc- 
ceeding overflow to Pond 8 -2 .  .The Waste Water 
Treatment Plant (WWTP) (also known as the Sewage , . 
Treatment Plant) has bypass capabilities to Ponds B-1 
and B-2 in the event of an upset or emergency. Under 
normal operation, the B- 1 hypass conveys surface 
runoff water by an underground pipc1ifi.e from the 
bypass to Pond B-4 and subsequently to Pond B-5. 
During major precipitation evenw. storm water may be 

. diverted prior to h e  B-I hypass at the Central Avenue . 
splitter hox. These high flows arc diverted dircctly to 

' PondB-5. . +:. 

. .  
~ 

, ' ' 

' 

I 

I 

. .  

The W W T P  discharges treated sanitary cfflucnt to 
Pond 8-3. Pond B-3 is impounded 'during cvcning 
hours and is released to Pond 8 - 4  during daylight hours 
on a daily basis. Pond 8 -4  is a controlled flow-through 
pond, and all flow is conveyed to Pond B-5. Pond B-5 
is the terminal pond of the B scrics'on South Walnut 
Creek. In the.past. water was discharged from Pond 
B-5 offsite; under prevailing operations. water quality 
analysis and sampling is conducted on Pond B-5 prior 
to transfer to Pond A-4. for final discharge Ciffsitc. The 
volumetric capacity of Pond B- I  is 0.50 inillion gal- 

.Ions; Pond 8-2.  1.50 million gallons; Pon4.B-3. 0.57 
million gallons; Pond B-4..0.18 million.gallons;'and 

. .  

. 

. Pond B-5.24.19 million gallons. 

Woman Creek Woman Crcck flows south of the main plant facility. 
The drainage aria associated with Woman Crcck is 
approximately 1.400 acres (Figure 3.3- I ) .  Thc length of 
Woman Creek from the W t s t  Gate to Indiana Strcct is. 
approximately 22.000 fcet. The three SOUTCCS of tiow to 
the Woman Creek are pmcipiution and surface runoff, 

- seepagc from Antelope Springs and lessor seeps. and 
conveyance flows bccaud of water righls agrcsmcnts. 
Thisc flows arc from Kinear Ditch. Smart Ditch # I ,  
and/or Smart Ditch #2 into Woman Creek. Woman 
Creek strcani flows through Pond C-l and is thcn 
divertcd around Pond C-2 hy way of the Woman Crcck 

. ' 

, 

Rocky Rats Rant 
Site Environmental Report for I @ /  
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.. ilolding Pond. and Liquid Effluent Water Courses 



0 4 Section 3.3 SURFACE WATER MOMTOWG 

B y p a s  Canal. Woman Creek flows are either diverted 
into the Mower Diversion Ditch or proceed in Woman 
Creek to Indiana Street and offsite. 

Surface water runoff from the soithern portion of RFP 
is collected by the South Interceptor Ditch and con-.  
veyed to Pond C-2. The drainage area associated with 
the South Interceptor Ditch is approximately 193 acres. 
The South Interceptor Ditch is approximately 7.700 

, feet in length. Water is impounded in Pond C-2 and 
held for quality analysis. Upon approval, water is dis- 
charged by pipeline to the Broomfield Diversion Ditch. 
In the past. water was discharged to Woman Creek and 
entered, Standley Lake. The volumetric capacity of 
Pond C-l  is 1.70 million gallons and Pond C-2 is 22.60 
million gallons. 

. 

MONlrORlNG PROGRAMS 

Detention Ponds Mo&r/$~ Before discharge from Ponds A-4 and C-2, samples are 

, .  

taken and split for analysis by CDH. EG&G'Rocky 
Flats, Inc.. and independent EPA-registered laborato- 
ries. Discharges are monitored for parameters listed in 
Appendix B in compliance with NPDES permit limita- 
tions. In addition, water quality is tested to ensure that 
it meets CWQCC standards for Segment 4 of Big Dry- 
Creek before~release. These standards are listed in 
Appendix B. Water is released with concurrence from 
CDH. Carbon adsorption and filtration facilities are' 
available if tequired. Treatment capacity at Pond A-4 
and C-2 are '1,400 gallons per minute (gpm) and 750 
gpm, respectively. 

SAples of all discharges from Ponds A-4 and C-2 are 
collected by daily composites for weekly analysis of 
plutonium. uraniu'm, and americium. Tritium, pH, 
nitrate (as nitrogen), and nonvolatile suspended solids 
are analyzed daily. Chromium and Whole Effluent 
Toxici ty  (WET) samples .are  analyzed monthly.  
Monthly chromium and WET samples are also collect- 
ed on Pond B-5 transfers. Discharges from Pond C;2 
and flow from Walnut Creek near its intersection with 

. .  

. .  

I 

I 

I 

, I  
, . I  

i 

. 
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I 

! 
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samples from Pond C-2 and Walnut Creek are analyzcd 
for tritium. Daily samples are composited weekly for 

' plutonium, uranium, and americiumpalysis. 

Discharges f rom'Ponds A-4 and B-5 enter  Walnut 
Creek and are diverted around Great Western Reservoir 

. using the Broomfield Diversion Ditch. Discharges 
from Pond C-2 are pumped .through an' 8.000-foot 
pipeline into the Broomfield Diversion Ditch. which 
eventually discharges into the South Platte River. 
Monthly flow and discharges for 1991  at Ponds A-4. 
B-5. C-2, and C-I, and for Walnut Creek at Indiana are 

' 

. 
' 

I .  
- , 

' giLven in Table 3.3- 1. 

S/iew/de Moniforlng,. . In addition to' monitoring discharges from detention 
ponds, FW' conducts sitewide surface-water sampling I . 
programs to. evduate potential con th inan t  releases 
and to characterize baseline water quality. The& pro- 
grams assess trends and changing conditions in sur- 
face-water quality, detect e x k n l e  values or excursions 

quality and flow, identify new contaminant sources ind 
releases. and address surface-water sediment interac- 
tions. 

. 
. .  . ,  

I .  ., 

, .  

,- beyond a limit, assess the relationship between water . 
< -  

I f '  



CE WATER MQhUrornrvG 

. I  

Routine sitewide monitoring w s  started in early 1989 
to provide' surface-waler quality and flow information 

. for seeps and drainages in the main facilities area and 
buffer zone that may be affected by plant operations. 
The focus of this sampling program was to measure 

' ' potential'contaminants to surface-water from suspected 
' source areas  such 9s designated C E R C L A  OUs: 
'Resulu for 1989 are repo%d in the document titled 
Draft. 1989 Surface Wury and Sediment'Geochemicul 
Characterization Report (EG9ld). ' 

. .  
. 

. The sitewide prognm includes 'monthly surface-water 
sampling at 108 locations and quarterly sediment sam- 

. pling at ipproximately 32 locations plantwide. The 
, ,~ .,-?i~wide program will be modified in 1992 to accom- 

' "modate remedial investigation data collection and addi- 
tional characterization needs. This modification will 
involve a large reduction in the number'of monitoring 

gram has provided data for 3 years of monitoring. 
EG&G Rocky Flats. Inc.. is confident !hat thew data 
are of adequate quality and quantity to meet DOE 
Order 5400.1 chancc r imion  requirements. 

. locations and sampling frequency. The sitewide pro- . . .  

Addiiional sitewide characterization will be ikcom- 
' 

,plished lhmugh siorrp-event monitoring at a network of . ' 

equippFd with continuously recording stream flow 
monitors and automatic samplers that e programmcd 

' to sample stopn-event flows. Since the potential for 
contaminant transport is greatest during storm events. 
storm-event monitoring will provide bctter information 
for characterization of contaminant fate. and transport 
than does the current sitewide program. 

A separate bafkground monitoiing program bcgan in 
1989 to establish baseline water quality data for wacrs 
unaffected by plant operations. These data serve s a , 

comparison to samples from affected a r e s  of RFP to 
judge the potential impact of contamination from plant 
activities. Monitoring stations were selcctcd upgradi- 

' ent and sidegradient of the miin facilities where no 
impact rrom plant activities was presumed. Results are 
repofled in the Buckground Geochemicul Churucteri- 
zntion Report for 1989 (EG90d). 

' 13 swam gages located plantwide. Smam\ gages are . 

. 3 

, 

' 8 4  . 
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MONITORING RESULTS. 

Nonradiologlcal Monitoring The NPDES FFCA bctwecn EPA and DOE, finalized 
in 1991. established i n  additional moniioring poini a i  
the WWTP. Most limitations and monitoring require- 
ments previously applied at outfa11001 arc now applied 
at the WWTP. 

Annual average.conccntrations of chcmical and hiolog- 
ical constituents measured in surface-watcr effluent 
samples collected before the finalization of the FFCA 
are presented in Table 3.3-2; those collcctcd alter the 

t '  

rcscntcd i n  Tahle 3.3-3. 
'of, the overall quality of , 

. .  

I .  

Radiologicai Monitorlng 

I 

- ._ 

. .  
..effluent discharges. Certain. discharges must meet 

. described in Appendix B. 
NPDES permit monitoring and compliance IiinitaLions . 

. 

Concentrations of plutonium. uranium. amcricium. and 
tritium in watcr samples from the outlalls of Ponds 
A-4. C-I ,  (2-2. and from Walnut Creek a i  Iiidiana Sircct 
are presented in Tahlcs 3.3-4 and 3.3-5. Mean pluioni- 
um. uranium. americium. and tritium concentmiions at 
all sample locations were less than 2 7  pcrccnt (hascd 
e n  an incomplete  daia se t )  o f  appl icahle  DCCs  
(Appendix 8). ' 

The annual cumulative total amount of pluionium, ura- 
nium. and americium discharged io ol'lsiic waters dur- 
ing Ihc year was calculatcd using each individual dis- 
charge konccnirat ion and f low mcasurcment .  
Following arc the cumulative dischargc amounts for 
1991. 

. .  esYJkA4 l!!X!&2 

5.22 a 1 0 7  
(1.93 a lo4) 

1.39 a io4 
(5.15 a 104) 

Pu.Ci (89) 

U+Y-Ci(Bq) 4.25. a 1 0 4  3.18 1 0 5  
I 107) (1 29 I 106) 

b.23B-CI(dy di, A io"' 4.10 a l o 5  
(1.57 ,Y 107). (1.51 a 109 

I 
Am. Ci (Bq) 6.13 a lo4 3.18 x 10-7 

(2.27 a 105 ( i . ~  I 104) 

xs  .- 



a. 

Table 3.3-2 
Chemlcal and Blologkal Constnuants In Surlece W8ter Emuants 

at NPDES Pemlt Discharge Locations January thmugh Apdl 1991a.d#e 

N h r  of 
& ! ! @ M c L m b Q l + ~  

6.17 
0.65 

0 
0 

8.008 
0.13 . 
<lo 
4 .5  

8.14 
. 4.24 

2 6 .  
.3 

0.0107 . ' 

1.09 
, 3 0  

11.8 

. '  NIA . 2.94 

FUA 
4.80 

2 
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: . TaMe 3.3-4 9 .  

I f  . 
, ' Plutonium, Umnlum, and AfipHcIurn Concentmthns in SIpbce W13t.w Embnts ' I 

Pcrsontd 
. $ _ _  ~ . .: 

. .  . ,.. . . .  . .  . .  , 
.Nvnbsrd . I .  

. .  . 
' : 

, .  . .  . .  
pard A 4  o.& i oiie 0.126 i o s 7  . o m  i 0.m 0.01 : _. y .  55 ' . 4.025 f 0 . a  . 0230 .i 0.W 0.017 f 0.010 . 0.06 

,4.007 f 0.018 0.054, f U@37 . 0.013 f 0.010 0.M 
Podc-1 ' ' 
Pod c-2 
wadmd'c&kBIindhnasbes( 51 .. 4.031 . .  + 0.031~ 01Y5.i . -  O.o(O 0.e f 0.w' 0.DI .-. . 

, .  . .  
Pad A 4  55 ' . , 0.09 f 0.09 1.88 f '0.45 ' 0.74'i 0.m' "0.15 ' ., ' 

'PadC-1 , 54 0.m i 0.M ; 4.88 i o . 0 ~  0.80 i 0.17 0.16 . . . .  

wgbrpcra*aIndhnasbed 58 
0.89 f 0.09 0.85 f 0.22 ,a.s f .  0.09 0.17 . _ .  ' Pod G2 7 .  . 
0.31. f 909 2.45 f ,054 9.79 i 0.04 ' 0.16 , ' 

. .  . .  , . .  . .  
. .  ' . unnl~.~lr.Urn(.loq&~ ' , 

55 0.10 f 0.08 2.21 f .  0.49 0.74.,'*. 0.03 , 0.12 . ' 

4.m * 0.02 0.m * 0.1s 0.51 f' o.tn . am . . 

026 f 0:ll 2.23 f O q  ..0.78 f OM, . 0.13' . ' 

0.17 
' . a , ,  

P a d  A 4  
PadC-1 
Pqld c-2 . . 7  au f 0.20 1.09 i 0.25 t.w i 0.10 
WalmnC~allndhnaasbad 58 

.. 
: . .  < , ' .  ~ ~ c u l c + @ l ~ ~ ~ "  . . s  ' 

' ' 

P d A 4  . 55 4.W' f 0.W ' 0.127 .f 0.- 0.010 f 0.008 ' . 0.65 
pondc-1 . . Y ; '0.018 f 0.018 0.111 f 0.011 . O m 8  f 0.m 0.03' , 

4" :i 0.018 o.1,a i olaee onto ,f 0.w4 , 0.03 ', 
' W C - 2  7 4.015 i, 0,017 0.068 ,i 0.C67 . Q.008 f'O.012 0.27 . 

. .  .. . . .  
. w i w c r a * m w s l r a  .f$. 

(L C m i n i r m m . m i n b n a ~ ~ C + m = m u $ r m m m e s n m d ~ ' h .  FuFmdC-l.Cmsandm~ 
, 10 w F  mym m-. 8&suss d taaniasrllbwmdaopaslh el pond C-1 lES1;a vdume W&hled BM(. . 

me YBI rol DossMs lo cahd;8e. Fa pad, A4, c2. sad b~ar W + i l C n a d  Smu. C mscn rslar Iq.vchpe. 

8R 

h 
s: .Cahdalad'ml.~~dmi+mdlhehdividuelkmenl.  

Ths &E DCG fcflrihin h d&waaabbloUa -bar d h  putk b2,UXI.MOx l f lp iml  (Appendix E). 

' . d. CBMalsds1.96slandardd~(1hmean(95%CanMacs~erval). 

. .  , I  

Tritium concentrations in water discharged I'rom these 
ponds were within range of hackground concentrations; 
therefok. cumulative discharge amuunu: were not cal- 
culated. Average annual concentrations 01' plulonium. 
uranium. and americium from Ponds A-4 and C-2 I'or 
1987 through 1991 ace given in Figures 3.3-2. 3.3-3, 
and 3.3-4.. 

During 1991; RFP raw water supply was obtained from 
R a l s t o n  Reservoir a n d  f r o m  t h e  S o u t h  B o u l d e r  

I Diversion Canal. Ralslon Reservoir water usually con- 
tains more natural uranium rildioactivity than the watcr 
flowing from the  South  Boulder Diversion Canal. 
During the year, uranium. plutonium. americium. and 
tritium analyses were pcrformed monthly o n  samples 
of RFP raw water. Conccntrations'are presented in 
Table 3.3r6. The.w values can hc u.wd for comparison 
with the values mcasured in the RFP downstream dis- 
charge locations (Tables 3.3-4 and 3.3-5). 

' 

' 

I 
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Results 

for plutonium. uranium,, and americium concentrations: 
Tritium and nitrate (as N) analyses were conducted. on . 

. weeklygrabsapples. . : 
. -  
' Annual background sample  were also'collected from 

. .. 
* .  

. .  
Ralston. Dillon. and Boulder reservoirs. as well as from 
South Boulder Diversion Canal at distances ranging 
fmm I to 60 miles fmm RFP. Samples were collected 
to d e t e ~ i n e  background levels for plu!onium. urani- 
um, americium. anU tritium in waer. 

Drinking water  from Boulder.  Bro.omfield. a n d ,  
Westminster was collected weekly. composited month- , 

ly. and analyzed for plutonium, uranium. anbamcrici-, 
um. Analyses for tritium wcre 'pc~fomed weekly. .Tap 
water samples were collccted quarterly from the com- 
munities o f  Arvada. Denver., Golden.  Lafiyettc:  
Louisville, and Thomton. These samples were ana- . 
lyzEd for plutonium. uranium. americium. and tritium. 

, 

, 

. .  

Analyses of regional reservoir and drinking watcr ram- 
plcs nrc given in Tahles 3.3-7 and 3.3-8. Plutonium, 
uranium. americium. and. tritium concentrations for 
regional reservoirs represented 0.26 percent or less of 
the DCG. Average plutonium concentration in Great 
Western Rescrvoir,was 0.001 x pCi/ml (3.7 x IW5 , 

BqA lO.00 percent DCG]). which was wilhin the range ' 

of concentrat ions predicted for  Great  Western 
Rcservoir5n the Environmental Impucr Srutetnenr, 
Rocky.Flats PIunt Site (DOEXO) b a x d  on known low- 
level plutoniupl concentrations in reservoir sedimenb. ' 

R&IS of plutonium. uranium. amkricium. and tritium 
analyses for drinking wacr  in nine communities were 
0.17 percent or less of the applicable DCG.' Drinking 
water standards have been adbptcd by the State of 
Colorado (CDH77. CDH8l) 'and EPA (EPA76a) for 
alpha-emitting radionuclidcs (15'x pCi/ml [ 5 S S  x 
' 10-1 Bqlll) and for tritium (20.000 x pCi/ml 17.4 X '  

IO2, Bqll)). These standirds e'xcludc uranium and 
radon. Dunng 1991. the largest mean concentration of 
plutonium and americium (a1pha:emitting radionu- 
clides) for community lap water was 2.87 x 

, 

, 
. 

. . .  

- ,  

. .  

.. 
Rocky F/ots Rani 

Site Environmentol Report for l99l 

pCi/ml(l.06 x.,lO-' BqA). This value was0.26 percent 
of the SI?& of Colorado and EPA drinking water stan- 

,duds for alpha activity. Average tritium concentration 
in Great .Westem Reservoir. Standley me. and in dI 
community tap w a c r  samples was 104.0 x 10-9 pCi/mI 
(3.85 Bd l )  or less. That value is typical of background 
tritium concentrations in Colorado and is less than 0.01 

~ percent of the ,State of Colorado and EPA drinking 
water standards for tritium (CDHXI. EPA76a). 

, 

. .  

, .  

L '  

. .  



Table 3.3-7 (continued) 
Plutonlum end Uranlum Concentmtlons In Pub/& Water Supplies 

4 0.10 f 0.05 0.51 f 0.18 
11 4.m f 0.03 0.40- * 0.12 
12 ' 0.14. f 0.08 ' 0.58 f 0.16 
4 0.17 f 0.07 0.77 f 0.19 

4 , 0.03 f 0.04 0.54 f 0.19 
4 -  4.03 f 0.03 0.16 f 0,07 
4 0.49 f 0.13 2.87 f 0.y 
12 0.12 f 0.B . 0.47 f 0.29 

4 ' ' 0.25 f 0.08 ' 0.94 .f, 0.25 

U r d u m p B  commtre~on (I G U ~ P .  . .  
1 0.28 f 0.11 0.28 f 0.11 
1 0.33 f 0.10 ' 0.33 f 0.10 

11 0.30 f 0.09 0.73 f 0.20 
1 . 0.87 f 0.12 0.87 % , 0.12 
le 
12 0.33 f 0.12 .0.74 i 0.17' 

4 
1 1  12 

12 4 

4 '  
4 
4 
4 

007 OM 
402 f 002 
007 f 008 

, OM f OM 
, 017 f 007 

403 f 002 

013 f 007 

om f om 
, 043 f 012 

024 f 007 
033 f 010 

037 f 012 
104 f 026 
013 f 009 
009 f 005 
218 f 045 
-042 f 013 

,048 f 010 

0.26 f 0.18 0.F 
'0.08 f. 0.08 0.02 ' ' 

.' 0.33 f 0.15 .O.F 
0.48 f 0.28 0.09 - , 
0.57 f 0.32 ' 0.11 
0.m- * 0.24 0.04 . , 
'0.05 f 0.08 '0.01 
1.31 f 1.04 ' 026 ' ,  

0.29 f 0.07 0.08 

0.28 f 0.11 ' 0,08 
0.33 f 0.10 ' 0.m , > 

0.47 f 0.07 .o.w 
0.87. f 0.12 , . %  0.17 

. .  
0.57 .f 0.12 

0.18. f 0.09 
0.08 f. 0.08 
0.28 k 0.13 
0.23 f 0.14 
055 f' 0.37 
0.08 f 0.05 
0.02 Y 0.05 

' 1.03. f 0.76 
0.25 f 0.05. 

' 0.10 ; ' . 
. .  ,. .1 . . .  

' . 0.d ', . 
0.01 ; , '. 

0.w : 
. 0.01 ' ' 

' 0.09 ' 
. -  

0.01 . , . 
. ' 0.00 . '.0.17. 

0.01' i 

. \  

. .  
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, '. , .Table 3.3-8 
' ' . Amerlclum end Mlum Concentmtlons In Publlc. Water sUpp/kS 

.Numb& 
d 

\.ierampn _ .  . - '  ' C W C  LmIml.d' 

MdunCaumWb&(r llT@bhn$' . h e p i  . .  .I . 
. 1 ' ' 9.013 f 0.022 4.013 f O.U&! 4.013 f 0.W 

0.019 f 0.w ' 0.014. f 0.032 0.019 f 0.032 , 

'4.rn.f 0108 pmo f-0.027 0.005 f 0.007 

,, 

. Dabn' , . 
-,. Gieatwesta , . '  12 

l&tul ' 1 . ,0.015 f 0.037 0,015 * 0.037 0.015 f 0.037 
' SaahBadderrpuSiicerial 10' 12 . 4.9 f 0.023 ,o.oi$ f 0.011" 4.001 i 0.003, 

.slsndky 

4 
12 
R' 
4 

t 
4 
4 
12 

.,. . . .  . 

4.023 4.017 i i 0.015 0.021 4.014 o m  f 0.M2 0.014 
4.007 t 0.007 0.018 f 0.018 

' : 4.W f 0.025 0.W f. 0.047 
. 0.018 f 0.018 0 . a  f 0.m 
.o.mi f 0.008 (: 0.031 f ' 0 . ~ 8  

, 4.021 f 0.017 o.mi; f 0.007 ' 
'. '4.017 f 0.m ' 0.012 k. 0.076 

0.025 f 0.018 . 4.007 f 0.005 

001s f 0005 

ow f om4 
om f om 
4003 f 0010 
O W  f 0014 
4011 f 0010 
0015 f 0038 
om4 f 0005 

om1 i om4 

-4.04 . 
. 0.m , . ,; 

0.02 
0.04 . . 

. .  
0.m 

./. , 

- 0.m' . 
. 0.m , . . 
0.01 , . 
0.08. . : 

" 4.01 ' ' ' 

. .  0.07. . . 
' 4.04 . I 

0.05 ' . .. 
. 0.01 ' -  ' 

' T4itJun 
' e  . ,  

'1. ., 10 'f 189 10 f. lE5 

. lZ8 f '181 128 f. 181 . 
. .  '. ' .  . 47' f '181 '47 'f ,181 
. -1m i. 217 , ,. m f zw) 

. . .147 f 182 141 .f '182 i 

' .  -174 f'182 S 7 . f  182 - 

. .  
. ,  

, '10 ,f ' 189 
147 f 182. . 
128 1 f 2 5  f 181 

-q f. 181 .'a. * 27',, 

.- - 95 
I .  , '. . .. 94 ... _. . 
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3. -Environmental Monitoring Programs . .  

I 

. .  

me grOundWOfer monnoring 
progrom 01 RFP Is designed lo 
sewe severol importont functions. 
/I defemilnes bockground VOlueS. 
meosures the concentratdlon of 
hozordous constituents, meatures 
hydro/ogic porometers of the 
aquifers. and estimates the rate 
ot movement ond ewtent of my 
contaminant plumes in the upper. 
most oquifer within the plonf 
boundaries. The ono/yses derived 
from the groundwoter mcwitoring 
progrom provide the meom of 
eva/uoting the impocts of pront 
operotlons on groundwoter and 
iimiflng octivflles thot moy 
odversefy affect M e  quoftv of 
groundwofer h the oreo. 
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fill and loose rock debris) through the Kocky Plats 
Alluvium, Arapahoe Formation, Laramie Formation. 
Fox Hills Sandstone to the Pierre Shale (Figure 3.4-1). 
The Rocky Flats Alluvium, colluvium, and Arapahoe 
Formation comprise the uppermost hydrologic unit 
where potential groundwater contamination might 
occur at RFP. A description of the geology of RFP is 
given in the Geologic Characrerization of rhe Rocky 
Fhts Plant (EG911). 

The Rocky F lab  Alluvium is composed of cobhles. 
coarse gravel, sand, and gravely clay, varying in thick- 
ness across RFP from 103 feet on the west side, to 1e.s 
than 10 feet in the central area. and 45 feet on the e q t  
side. The Arapahoe Formation is approximately 120 
feet thick in the central portion of RFP. It consists 
mainly of fluvial claystone overbank deposits and less- 
er amounts of sandstone channel deposits. The sand- 
stones range from very fine grained to conglomerate. 

The Rocky Flats Alluvium and the weathered sukrbp-  
ping Arapahoe Sandstones are. in hydraulic connection 
and together q r e s e n t  the "uppermost aquifer." which 
is an unconfined flow system (Figure 3.4- 1). 
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. ' The &drOck sandstones of the Arapahoe Formatiqn are 
isolakd within intervals of claystone. Groundwater 
conlained in.those bedrock sandstones is  conf i ed  and 
represents a, l o w r  flow system. Table 3.4-1 gives the 
relative hydraulic conductivities associated with the 
lithologic units present at Rv. 

' 

. . .  

. 

. .  . .  
. -  

. .  
' ,  

i 

. 
, 

. In the spring and early summer; the Rocky Flats 
Alluvium and Arapahoe Formation. located in the cen- 
tral and eastern portion of RFP, am. recharged by pre-. 
cipiiation and groundwher la-teral ,flow. ,In the late 
sumlqer and early fall lhese formations are recharged 
mostly by,groundwater lateral flow. In the stream 
drainages. groundwater discharges at seeps that are 
common at the base of the Rocky Flats Alluvium and 
where individual sandstones become exposed to the 

' 

. .  
' 

~I . 
slilfaface. . .  . 

The p p n t  understanding of the hydrogeologic reh-  
tionships indicates that there are no known bedrock. 
pathways through which groundwater cpntamination 
may directly leave RFP and migraie into a confined 

' 

. 

. \  aquifer system offsite (EG9ll). 

' Monitoring Procedures Monitoring wells and piezqmeters in place at RFP by 
the end of 1991 are shown in Figure 3.4-2. Table 3.4-2 
shows groundwater wells ins@led by wa at RFP. \ ,  . .  ' 

I 

. .  

'. I 

I 

\ 
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Flgure 3.4-2. Lacallon 01 Monltorlng Wells 
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Table 3.4-2 
Gmundwnter Mon~otfng Wells 

W d l l  
lnsMkd 
Mssp 

r -  

4 
. .  

14 

Wdl8 
lnrtdhd 
kllm 

32 
13 
8 
3 

8 
3 

39 
50 
4 

Well8 
tnrmbd 

kekam 

33 ' 
25 
18 ' 

9 
1s ' 
14 

37 
P l ?  

1 .  
14 

- ,  18 160 193 . .  

I 

Groundwater samples are collected quarterly from allu- 
vial and bedrock wells and analyzed for parameters 
shown in Table 3.4-3. These wells are spatially distrib- 
uted throughout RFP to provide the necessary coverage 
to satisfy RCRNCERCLA and CDH guidelines for 
monitoring groundwater a t  hazardous waste sites. 
Some wells are used to help characterize hydrogeologic 
conditions at RFP. Others used to monitor back- '. 
ground groundwater quality. Samples are not collected, 
from the remaining wells at RFP either because they 
contain no water or because construction details of the 
well are unknown or of questionable quality. 

Quarterly water-level measurements are taken to ade- 
quately assess groundwater flow directions. These data 
% used to evaluate trends in groundwater quality and 
contaminant migration in the uppermost, unconfined 
aquifer. 

- 
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Table 3.44 
Site Chemical Constituents Monitored In Gmundwater 
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Rocky Flots Pfonf 
Site Environmental Report for 1991 

. .  
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I. . .  .&ct/on 3.4 GROUNDWATER MONlLQRlNG , . ,  

Shallow groundwater under the 8x1 I-lillside is contam- 
inatcd, with VOCs. inorganics (including some metals). 
and elcvatcd lcvcls of uranium. T h e  contaminants of . 

The final IAG' (Section 2. **Compliance Summary") 
d iv ides  R F P  in to  1 6  operable  uni t s  for s t u d y  and  x .  

rkstoration. lndividual mam of a11'16 OUs are locakd . 

' Operable Unit I 

i n c l u d e s  e s t a b l i s h m e n t  of groundwater - .qua l i ty  
standuds that m specific to.each 00 and reflect state 
and federal requirements. No specific sundards  have 
been established for OUs a t  RFP. although possible :, ' 

limits have been.identified pursuant to the CERCLA 
requirements thitremedial  act!ons comply with .ARAR ' 

federal laws o r  moll: stringent. promulgated state laws. 
Site-specific g i y n d w a a r  standards and classification$ 
were established by t h e  CWQCC in early I991 and 
became effective April 30, 1991. n e  standards apply 
to'all unconfined groundwater in the alluvial matcrials. 
t h e  Arapahoe  aquifer.  a n d  t h e  Laramic-Fox H i l l s  
aquifer. 

T h e  alluvial  a q u i f e r s  a r e  classified Domest ic  and  , 

A g r i c u l t u r a l  Use - Q u a l i t y  a n d  S u r f a c e .  Water 
Protection. T h e  Arapahoe  and  Laram'ic-Fox Hills 

, aquifers are c lass i f id  Domestic and Aghcultural Use - 
Quality. , , ' 

' 

, ' 

' 

. .  

. , 
' . 

881 Hillside. The report titled Phase 111 RFl/Rl Work 
Plan. Rocky Flats Plant, ,881 Hillside Areu (Operuble 
Unit No. I )  (EGBIg) contains informftion on ground- 
water quality at OU I .  Ihe Phase IlI.RFURI ficld work 

' was completed in 1991. Boreholes and 30 additional 
monitoring wells were installed in 1991 to characterize 

, . 
. o  

the upper hydrostiatigrqhic unit. . .  

IM . 

i 
I 

i 
. .  i 

' at the end of Section 4 "Rkmediation." 'The following . 
section discusses resulls of groundwater'investigations 

' on OUs I. 2.4; 7. and 11. OUs 4.7. and 1 I we? iden- . 
tified collectively as OU 3 under the f o p e r  draft IAG. 
,Results of samples takcn from background wells used ' 

to c h a n c t e r i i i  the spatial and iemporal variahility of 
' n?turally occurring conitituents are given in the docu- 

ment titled Background Geochemical 'Characrerizarion 
Report foi 1989 (EG90d). . 

Groundwater investigations and restoration, ktivit ics at 
' RFP follow n five-phasc plan tq identify.containiihtion,i 

,. des'ign bnd implement treatment procedures..anil monil. 

, 

' ' . 

downgrddicnt of 'i. 
L cqual to oc'hclow' tor adequacy  of. restoration actions.  T h i s  process' . 

I '  

' i .  
i 
! .  

i 
! 

' I  

I. 

c 

. I  

most concern arc VOCs in the unconfined groundwater 
system. within the houndarics of Individual Hnzardous 
Subslance Sites (Ilissi) 119.1 and 119.2 (Figure 4-1. 
page ' lS6) ' in  the eastern portion of this OU. These 
areas were uscd for harrcl wastc'storagc from 1967 to 
1972. Figure 3.4-3 shows.approxilnatc outlines of the 
groundwater contaminant plumes on the plantsite and 
depicts the extent of contaminant movement under the 

'881 tlillside. Organic contaminants detected in the 
highest conccntrations in 199 I were l . l , l- tr ichloro- 

- .  
detection limits (5 pdl)  within 200 It of the original 
storage areas. 

, Elevated concentrations of inorganic constituents also 
werc'found in the eastern portion of OU I .  wllcre ana- 
lytcs detected ahovc hqckground lcvcls included toral 
dissolved solids (TDS). metals (nickel. strontium. selc- 

. 

- .  
I -  .. . . nium. zinc. and coppcr). and uranium. 

Operable Unit 2 903 Pad. Mound. and East Trenches Areas. T h e  rcport 
title3 Phase I1 RFIIRI Work Plun, Rocky Nuts Plant, 
903 PudS Mound. mid Eust Trenchus Areus. Operuble 
Unif No. 2 (EG9Ih) contains information on groundwa- 
tcr.quality at OU 2. .Pha.w I I  KFllKI work was initipted 
in 1991. Groundwacr  in thc upper hydrostratigraphic 
unit. which is composcd of alluvial materials and shal- 
low suhcropping sandstones.  is contaminated with 
VOCs. inorganics. dissolved mculs.  and some radionu- 
clidcs. 

Inorganics and dissolved metals commonly ,occurring 
ahove hackground lcvcls include IDS. strontium. hari- 
um. coppcr. and nickel, and to a Icsscr extent, chcomi- 
nm. in:ingancse, selenium. lead. zinc. and molyhdc- 
nuni. I'h: inziiwily i i f  [he radioniicliilc contamination 
is uraniuin-2RX. Americium and pluton)uiil a rc  also 
prcwnt in some gr~iundwatcr samples. 

; , 



Contaminants of most concern are VOCs; thosc dctcct- 
cd in 199 I i n c h +  tctrachloroethcnc and trichloro- 
cthcne. Figure 3.4-3 depicu'groundwatcr contaminant 
plumes on the planLsite and indicates the approximate 
cxtent of contamination at OU 2. Certain inorganic 
parameters and radionuclides were elcvatcd above : 
hackground lcvels in OU 2. hut h e y  did not appear to 
exis t  as a well-defined plume of contaminat ion.  ' . 
Investigations are underway to further characterize 
thcse plumes and the magnitude and extent of contami- 

. 

I' 

. .  . nation. 

Operable units 4, 7, and 1 1 Solar Ponds, Present Landfill, West Spray Field. OUs 
4,7,  and 1 1  are RCRA-regulated units. The purposc of 
groundwater monitoring in these units is to assess 
impacts of waste management activitieson groundwa- 
ter quality in the uppermost aquifer kneath these units.. 
The report titled 1991 Annual RCRA Groundwnter. 
Moniroring Report for Regulated Units nt Rocky Hots 
Plont (EG92h) prcsentc results p f  1991 intcnm-status- 
quarterly groundwater monitoring. Data arc presented 

- for groundwater elevations. flow rates, and quality 
analyses. A comparison is made bctwcen analytc con- 
ccnlralions upgradient of Ihe unit and those downgradi- 
e n t  of the unit to evaluate the Impact of waste manage- 
mcnt activities on groundwater quality. The following 
sections highlight rcsults of groundwater'moniloring in ' 
OUs 4.7. and I I in 1991. , .  

I 

i 
r . ,  

i .  

I 

. L  

! 

" I  
I 

. I  
l Solar Ponds (OU 4). Groundwater assessment monitor- . ' 

ing continues to he performed at the Solar Evaporation 
Ponds area to further assess the levels, extent. and 
migration characteristics of contamination in the upper- 
most aquifer heneath this unit. A total of 62 monitor- 
ing wclls presently exists in the Solar Evaporation 
Ponds arca (29 of these monitoring wclls a? alluvial 
[shallow] wells and 33 are hedrock [deep] wells). 
Water elevatipn data collected throughout 1991 reveals 
that groundwater flow across the Solar Evaporation 
Ponds arca is generally in an.eastcrly direction; howey- . 

One flowpath 'is northeastcrly toward North Walnut 

Wiilnut Crcek. Groundwater flow velocities calculated 

1 :  ' 

i 
I 

. .  

j 1 
I 

I 
I 

. 

. .  
,~ 

cr. it diverges along two major subsurface flowpaths. 

Creek and the other is southeasterly toward South 
; 

I 
' 

Figure 3.4-3. Lqcallon.of Known Groundwater Contamlnatlon Ptupea .. 
. .  . .. . , ... . .  
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. .  '- northeasterly flowpath &d 0.72 'feet per year for the 
southeasterly flowpath. Groundwater elevations an: 
presented in Figure 3,4-4 for surlicial materials during 
the first quanecof 1991. 

A slalislical comparison of downgradient water quality 
compared with upgradient groundwater quality indi- 
c a m  that groundwater in downgradient wel!s s c w n e d  
in the uppermost aquifer no&. east. and southwest of 
the ponds is impacted with nitratehitrite, total dis- 

. solved solids. tolal suspended &lids,, sulfak, dissolved 
radionuclides: ,and &vera1 dissolved metals. Dissolved . 
mdionuclides detected in surf!cial wells downgradient 
an( in the immediate vicinity of the Solar Ponds during 
1591 included uranium-233, -234 (as high.& 1.052 x 
I O 7  pCi/ml), uranium-235. uranium-238,(7.470 x IO-* 
pCUml), and tritium. Tom1 radionuclides detected in 
the uppermost aquifer include americium-241 (1.360 x 
10-10 $CiCi/ml) and in one well, plutonium-239. -240 
(3.790 x- 1 O 1 O  pCiml). Concentrations and distribu- 

' tion of uranium-233. -234.(reponed in pCi/l) in the , 
Solar Evaporation Ponds area are presented in Figure 
3.4-5. V O Q  detected in surficial wells, in the vicinity 
of the Solar Ponds are shown in Figure' 3.4-6 and 

, include vichloroethene. cetrachloroethene, carbon leva- . 

. .  

. 

. .  , .  

, .  
, .  

. 
. 

.. ' chloride, chloroform, and.several others. 
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Figure 3.44. Solar Evaporation Ponds Potentiometric Surface in Surficial Malerials 
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iEGm 
The Present Lqndfill (OU 7).. The Present Landfil1,is 
undergoing groundwatei monitoring to assess the level, 
extent. and migration characteristics or contamination . , . ' 

in t he  uppermost  , a q u i f e r  beneath the unit. , : 

'Groundwater elevation dala collecwd in 1991 indicates 
that groundwater beneath the landfill tends to flpw 
&sterly through surlicial geologic materials toward the 
landfill pond as shown for first quarter 1991 in Figure 

: 3.4-7. Close to the pond, groundwair flows southeast- 
erly and northeastkrly toward the,pond. Flow veloci- 
ties have been calculated at  128 feet per year for 
groundwater in surficial materials. Groundwater llow 
characteristics in the weathered bedrock are similar to 
those observed in thc overlying surficial materials. 
Influencing the natural flow of groundwater and sur- 
face water in the.area Ire several engineering control 

' 

, 

. -  

. systems installed to intentionally =direct flow around Figure 3.45. Solar Evaporation Ponds Dissolved Uranium233. -234 Detected in the Uppermost Aquifer 
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Figure 3.46. Solar Evaporation Ponds Volatile Organic Cornpaundo Deteetad In the Uppennost Aquifer 
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the landfill. Engineering control systems include pond 
emhankrnents. a leachatc/groundwater intcrcept sys- 
tem. a surface water interceptor ditch, and a buried 
slurry wall. Assessment of the 1991 data suggesls that 
groundwater outside of the landfill is diverted around 
the landfill wastes and is discharged into the landfill 
pond. Landfill contaminants migrate with the ground-. 
water flow through the leachate collection system 
toward the landfill pond., Water is  retained within the 
pond, where it either evaporates directly or is evaporat- 
ed via spray irrigation onto the hillsides adjacent to the 
pond. The effectivenesi of the leachatelgroundwater 
intercept system is still being evaluated. Data from 
I& I suggest. however. that the groundwater intercept 
system may not be diverting all groundwatcr away 
from the north and south sides of the landfill. and the 
leachate collection 'system may function. inlermittenuy 
on the north side of the landfill. . - 

Thirty-one shallow and four deep groundwatcr wells 
' a r e  mon,itored.quarterly 'at t he  Present  .Landfill. 
. Groundwater quality data in downgradicnt wells statis- 

tically compared with those upgradient of the landfill in 
1991 show that the landfill contributes several dis- 

,solved metals. dissolved radionuclides, and several 
inorganic a n a l y p  to the uppermost aquifer downgradi- 
ent of the landfill. Specifically. the landfill is observed 
to impact groundwater quality through increased eon- 
centrations of bicarbonate. calcium, chloride. fluoride. 
magnesium. sod ium,  and total  dissolved sol ids .  

. Additionally, the landfill appears to contrihute dis- 
solved metals, primarily antimony. chromium, .lithium. 
potassium. and strontium. Gross alpha and gross beta ' 
activities were also statistically higher in downgradient 
wells'than in upgradient wells. No VOCs were detect- 
ed in the uppermost aquifer downgradicnt of the land- 
fill in 1991. 

Within the confines of the Present Landfill; the nature 
of groundwater contamination is characterized by 
detections of VOCs. radionuclides. and concentrations 
of meials and inorganic analytes higher than in upgra- 
dient welis. Dissolved radionuclides dckxtcd in 1991 
in and adjacent to ihe landfill include tritium (up to 

. .  
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Figure 3.4-9. Present Landill Voldle Organic Compounds Detected in the Uppermost Aquiier 
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Figure 3.610. West Spray Flekl Potentlometric Surface In Surfichl Materials 
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: Wiihin and adjacent io the West Spray Field. ground- 
' water quality h? k e n  impaciFd by VOCs. dissolved 
. radionuclides. a few dissolved metals. and inorganic 

anilytes. VOCs detected includ: TCE, MIBK. and 
toluene ?t levels just above the.dctcct ion l imit .  
Dissolved radionuclides detected include uranium-233. 
-234 (up to 1.62 x I O 9  pCiml),  and uranium-238 (up 
to 1.15 x IO9 pCi/ml). Total radionuclides in the 

, uppermost aquifer within the West Spny  &Id includ- 
ed americium-241 (up to 9.6 x pCi/ml), and plu- 
tonium-239 (3.47 x 10-10 pCi/ml). Distribution and 
concentrations of VOCs and radionuclides (rcportcd in 
pCi/l) detected in I,Wl in the uppermost aquifer ar? 

'. shown in Figures 3.4-1 I; and j.4-I:, respectively. 
Inorganic analytes delecud at clcvated lev14s within the 

.West Spray Field include fluoride. chloride. bicqrhon- 
ate, sodium, sulfii!~; nitratelnitrite. orthophosphate. and 

conclude that waste management activities did con- 
tribute to the presence of thcsc inorganic compounds at 
the West Spray Field. 

, 

.. 

' 

" 

. total suspended solids. Asscssmcnts made in  1991 ' ' 
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116 '- 

I - 

Site Environmentol Report,for 1991 

Figure 3.4-1 1. West Spray Field Volatile Organic Compound8 Detected in the Uppermost Aquifer 
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OVERVIEW . The Soil Monitoring Program has been conducted s h e  
1972. excepting the period between 1978 and 1983. 
Soils were sampled at RFP in  September 1991 at 40 
.sites located within concentric circles. approximately 
1.6- and 3.2-kilometer ( I -  and 2-mile) radii from the 
center of RFP (Figure 3.5-1). Along each circle. sam- 
pling locations were spaced at 18" increments and des- 

-ignated accordingly (q.. location 1-018 refers to the 
inner circle [#I] at 18' northeast). The soil samples 
we? collecled by driving a 10- by IO-centimeter (4- by 
4-inch) cutting !ool 5 centimeters (2 inches) deep into 
undisturbed soil. n e  soil sample within the tool cavity 
was collected and placed into a new I-gallon stainless 

-7. -e .'steel Can. Ten subsamples wefe collected from the cor- 
'. . ners and the Center of two I-meter squares, which were 

spaced 1 meter apan. Each set of IO subsamples was 
composited, (5.000 cubic centimeters [cm3]) for soil 

' radionuclides analysis. Laboratory analysis was per- 
formed to determine plutonium concentration. 
expressed as f l i p .  

' 

, 

. .  . .  . .~ .. , -. ' + * A * .  ,;: 
. .  . .  

. -.. . .  

RESULTS . Soil plutonium concenuations for 1984 through 1991 
are presented in Table 3.5-1. Figure 3.5-1 depicts the 
location of the soil sample sites. as'wzll as the mean 
and standard deviation of soil plutonium conccntrations 
from 1984 through 1991. Samples-laken in 1991 from 
the inner concentric circle ranged from '0.04 pCi/g to 
9.76.pCVg. In previous years,the highest soil plutoni- 
um concentration was found at sitcs 1-090 and 1-108 
(Figure 3.5-2); Since the 1990 soil sampling. sample 
location 1-090 was relocacd approximately 200 meters 
to the north of its original location. The older site is 
located in an area currently under intensive study as 
pan of the IAG. 

Samples from the outer concentric circle ranged'from 
0.01 pCi/g to 3.61 pCdg. The highest plutonium con- 
centrations were found in soil samples from the easlern 
portion of the buffer zoni (Figures 3.5-1 and 3.5-2). 
These sample locations are east and southeast of the 
mqjor source of plulonium contaminntion ir: 111e sail 
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Figure 3.5-1. Soil Sampling Locations 
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Figure 3.5-2. Mebn Plulonium Consentrabn in Solla at 1- end 2-Mile 
Radllfr0~1lheRFP.lBB4-lWl 

I 



! 
! 

1 -  
I .  
I 

008 f 002 0.1s f omd 115 
003 f 001 008 f 0.01 010 

I 1472 O B  f 005 032 f 003 083 
o w  f 001 om f - 001 OM * * I  

t a l  7.7 f g , l;7 ; 009 . 7.10 
ma 15.0 f 130 150 
1-128 ' 21 f 0.1 I 180 f 0.17 1.80 

' 1-144 028 f .ON 022 f 009 027 
"1 1.162 . 0 1 4  t om aio f o m  om ' 

1.180.  009 f 002 om * 001 'om 

1.234 , '0.19 f Om 005 . f 001 OM 

I-no 'om i am 007 o p  om 

l.lQ8 OpFf 003 016 f OCQ 018 
1.216 OW f 002 O f i  f 001 010 

1.252 0.17 .f 002 014 f Om 011 I 

' 1-288 OM f 001 dC5 f 001. 005 \ 

1308 014 f 002 009 f,. 001 017 
1.324 013 f OW bl5 f 002 021 

. . '.. .. . . 
- .  

i *-::.u 
.. . . ''! 

, 0.M f 001 0@2 f 001 OW 001 OW f 
3w) 0.10 002 - 011 .i 001 0.18 002 0.18, f 

2418 om f 001 OM f 001 :. 
0.02 t 001 om f ,001 % 0.W f 001 003 f I 001 

I w72 04 * 0.04 OB f OW 
24)o . 100 f 0.6 250 f 025 
2-108 048 f (LM 041 _ f  0.04 
2.128 014 f 002 0.42 OM 

144 '" 002 i 001 004 f 001 ' 
om i 001 001 i om , 
om f 001 011 f 001 

1 0.05 f 0.02 002 f I 001 
OM f 0.01 OM f 001 
OM f 0.01 0,as f 001 

2-252 009 f 001 OM f 001 
OM * 001 OM f 001 

' ' 2-288 001 i 001 OM f 001 
2308 om i 001 006 f 001 
2.324 000 f 002 OM f 001 
2-342 0.13 f 002 013 4 001 

i 

. 2.960 0.02 f 001 009 f 001 _ '  005 f 001 om f 001 

* 1  '1 
c Cemmalbnsaa fa I h s l m  ddlmssrurbgkrio lhun 2 mm diame(r 

' ' I  . _----.A 1 
L---- - - -  

b %21F$d 5 an. d! Em term rapasads twoshdad dsvidiom. 

' I -  
\ !  

..! 

I 

. .  
I .  

Table 3.71 (Conllnued) ' - t '  * Plutonium Concw&bn In Solf S8mpkrs at 1 arid2 Miles horn the pant Center 

730 
f 



Secffon 3.5 SOIL MONlTORfNG 

observed variability. Other investigators (P180) have 
observed high variability in soil plutonium concentra- 
tions in other contaminated sites, especially near the 
release source. Investigators ascribed these. variations 
in plutonium-239, -240 to varying distances from the 
point of release (75 percen!), microtopographical varia- 
tions (20 percent). and sampling error, which included 
subsampl ing  a n d .  analyt ical  e r r o r  ( 5  percent).  
Variability in plutonium concentrations ih soils taken 
from the two radial grids at 18' to 36' and 162' to 360" 
was extremely small. 

, 

3. 

3. Environmental Monitoring Programs 

may have occurred of the Rocky Flats 
Plant os o resun of post operotions 
Ecologlco/ sfudfes oko ore per fmed to 
ensure compliance with of/ oppfcable 
blologfcol regu/at/ons. Pictured Is 0 long- 
tolJed weasel, one of the smol/ rnornmok 
'found wffhln plonf boundarles. A detof/ed 

colstud/es k provided in the fo/lowhg 
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OVERVIEW ' ' Ecological studit% are an ongoing part of RFP routine 
operations. These studies focus on the presence! abun- 
dance. and spatial dislribution of plant and animal lifq 
(biota) at the RFP and are fundamental in identifying 
the impacts of the plant relative to NEPA bnd other 
s t a t e  and federal  regulat ions and guidelines.  
Specialized studies. including floodplain identification 
and radioecological studies. investigate the unique eco- 
logical aspects of the RFP. 

' 

, 

. .  

' 

' The Last comprehensive study of the environment at the 
' , 1 RFP was conducted for the Environmental Impact 

T. '. ' Statement, Rocky Ffats~Plant~Site~(DOE80). Much of 
the information contained in that documcnt,was com- 
piled before September 1977. As noted in the DraJr 
Environmental Analysis Report (EG90a). more recent 
information is.available on land use, wetlands; and 
other environmental elements. Current information on 
specific natural resources at RFP results from studies 
including Wetland Assessment ,  Rocky  Flats Site 
(EG90b). and Threatened hnd Endangered Species 
Evaluation. Rocky Flats Plantsite (EG91 i). The scope 
of the current ecological studies program has been 
determined by public demand for current information 
on RFP impacts and increased emphasis on require- 
ments  for NEPA pursuant to Secretary of Energy 

5, 
. .  . -  

. I . .  

. . ::, . I , ..... . . t  - 1 ,  . 
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. Notice #15-90. 

ECoLOG/CAC MON/rOR/NG To meet a growing priority for comprehensive, long- 
term ecological information concerning the plantsite, 
design and implementrltion of formalized ecological 
monitoring ,will be initialed in 1992. Primary goals for 
the Ecological Monitoring Program ( E M P )  will be to 
(1) thoroughly assess vends in terrestrial and aquatic 
biological media. (2) demonstrate compliance with 
applicable federal, state, and local biological regula- 
tions. (3) confirm adherence to ecological aspects of 
DOE environmental protection policies, and (4) sup- 
port cost-effective environmental management deci- 
sions. This program is currently in the detailed design 
phase. with a comprehensive program plan due lo DOE 
in October 1992. 

, 

. 
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Section 3.6 ECmGlCAL STUDIES 

RESOURCE PROTECTION The Resource Protection Program (RPP) will conduct 
hiological surveys and asscssmcnb to ensure compli- 
ance with hiological regulations (Endangemd species 
Act. Fish and Wildlife Coordination AcI. Migratory 
Bird Treaty Act. Bald and Golden Eagle Protection 

.-Act. Colorado State Spccies.of Concern) for OUs and 
sitewide projwls (DOE9le. DOE91 f). 

. .  

ECOLOGICAL STUDIES The following ecological ‘studies were underwav ‘in - .  - 
1991. 

, .  

Baseline Studies - inventories of a p t i c  and terres- 
trial wildlife and vegetation to estahlish baseline 
ecological conditions. 

Radioecological Investigations - studies of deer. 
small mammals. soils, and vegetation to evaluate 
various population parameters and radionuclide . 
uptake in these populations, and to establish reme- 
diation standhrds. 

Environmental  Evaluations - invest igat ions to 
assess actual or potential eFTecLs that contamination 
at hazardous waste sites may have oh plants and 
animals. 

BASELINE STUDIES 

. .  

. Baseline studies serve as a snapshot in time .of the 
wildlife and vegetation resources at RFP. Inkormation 
gathered on the presence, abundance. and distribution 
of aquatic and terrestrial vegetation and wildlife is used 
to measure the impacis of various intrusive activities,on 
these natural resources and to comply with the NEPA 
Code of Federal Regulations. 40 CFR P a m  1500-1508. 
IO CFR Pan 102 I. and DOE Order 5440. ID, “National 
Environmental  Policy Act Compliance Program.” 
Baseline studies hcgan in Novemhcr 1990 and conclud- 
ed in early 1992. The final baselinc wildlife/vcgetation 
survey repon, which will contain all the data gathered 
during the course of these investigations, will be avail- 
ahlc in August 1992. and will cover three major inves- 
tigative categories: aquatics. ~&rreslrial veeetation. and 

. 

.~ 
terrestrial wildlifc. ‘Highliahts of the iorthcomine 

Rocky Nofs Plant 
Sife Environmentol Report lor lWl 

Aquatics 

Terrestrlal Vegetatlon ’ 

“ . 

Terrestrial Wildllfe 

5 RADlOECOLOGlCAL 
IN VESTl6ATIONS 

Deer 

Seven species of fish including, the white sucker 
(Catostomus commersoni). green sunfish (Lepornis 
cyanel lus) .  and largemouth hass  (Microprervs 
salrnoides) ,(DOE9lb). were documented as being 
present  i n  the Woman Creek  and Rock Creek 
drainages. Each of ‘ihese seven species was .listed as 
common in occurrence. Two other previously recorded 
species, the bluegill (Lxpornis mgciochirus) and rain- 
bow tmut (Salmo gairher i ) .  were not encountered but 
may be located, once sampling is completed in the 
Waln’ut Cr&k drainage system. 

Baseline studies documented and/or confirmed the 
presence of 362 spec ie s  of p l an t s  on. the R F P  
(DOEglb)., This is an increase of 78 species over the 
previously reported vegetation inventory (DOE80). 

Preliminary findings included six species of amphih- 
iafis. and eight species of reptiles (DOE9 I b). All 
spe’cies previously reported were confirmed and Seven 
species new to the site were rccordcd. , As of July, 
1990, 144 bird spccies werk reported (DOE9lb). a sig- . 
nificant increase over the 38 species previously repon- 
ed (DOE80). Thirty-five species were confirmed to 
nest at t h e R H  and an additional 44 were characteriled 
as possible or occasional &eding species. Twenty- 
three species of mammals were documented including 
an uncommon finding ef a water shrew at a lower ele- 
vation than previciusly recorded in Coloradp. Of the 18 - 
previously recorded species, only the silky pocket 
mouse (Perognorhusflavuc) has not yetbeen confirmed 
( W E 9 1  b). 

Deer ecology investigations-assess%= the habitat use, pop- 
ulation size, i nd  radionuclide uptake by mule deer pop- 
ulations at RFP. In addition to supporting NEPA 
requirements, these investigations are ncedcd to evalu- 
ate and lessen the impacts of plant operations from 
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1 remedial,qctions and alternative uses of the buffer zone. 
Investigations began in 199f an4 will continue through 
1994. 

Preliminary results suggest.that deer use the Solid 
Waste Management Unit (SWMU) areas at RFP, but do,. 
not assimilate significant m o u n t s  of plutonium. urani- 
um, or americium (CSU92c). 

I .  
8 . .  

, Small Mammals, Vwetatbn, Radioecological ipvestigations uf small animals. vege- 
and Sol1 , tation. and soil are designed to ( I )  assess standards for 

remediation of plutonium and americium contamina- 
tion in soils east of the 903 Pad at the RFP, (2) evaluate 
the current distribution of plutonium. americium, and 
other radionuclides in the terrestrial environment near 
the 903 Pad. and (3) compare the present distribution of 
plutonium with that measured in the mid-1970s. A 
description and characterization of radionuclides in the 
biota i s  needed to support  NEPA activit ies.  IAG 
actions. and future decisjonsconcerning environmental 
remediation under RCRA and CERCLA. 

Preliminary results indicak that mean plutonium con- 

. 

. 

centrations in the vegetation have decreased from 1.056 
Becquerels per kilogram ( B o g )  reponed for the 1972- 
1974 period .(L176) to 164 Bqkg in 1989 (CSU92b). 
amounting to a decrease of approximately 84 percent. 
Likewise. plutonium accumulations in the spil showed 
a general decline from the 1972-1974 period (L176) to 
1989 (CSU92b). Total inventory .of. plutonium in the 
soil and vegetation of the primary study area was esti- 
mated to-be 463  kiloBecquerels per square meter 
(kBq/m2) in 1989 (CSU92b). approximately 20 percent 
of the plutonium inventory reponed for thc'1972-1974 
period (L176).. No significzuit difference between small 
mammal tissue samples analyzed 18 years ago and 
samples collected for this study wen: found (CSU92a). 
This reconfirms' findings in the earlier studies that 
s m d ~  mammals are.not assi'mi~ating p ~ i t o n i u m  or .  
americium; therefore. the small mammal'studies h a y  
b n  discontinued. These vcgetation and soil studies 
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will be discontinued at the end of FY93. and a compre- 
hensive report containing all of the data and conclu- 
sions generated hy these studies. will be prepared by 
October 1993. 

' 

ENVIRONMENTAL. . , An Environmental Evaluation (EE)'is an assessment of 
EVALUATIONS ' actual or potential effects of contamination at haz- 

ardoqs waste sites on plants and animals other than 
' people o r  domesticated species. Ecological assess- 
menu of hazardous waste si& are an essential element 
in determining overall risk and protecting public health. 

. 

' . 
. .  

, 

fare; and the environment. . . .  . ,..- I .  . ,  
c. . ~ 

. . - >  . . *  - .  

. ' Hazardous waste site EEs are intended to provide deci- 
sion makers with information on risks to the natural ' 

environment that are associated with contaminants or 
with actions designed to remediate the site. The EE 
provides information to determine whether the ecosys- 
tem has been. or has the potential to be, damaged by 

r hazardous substances and/or wastes rcleased into 
IHSSs defined. under the IAG. Under the IAG. the 
IHSSs and SWMUs have been grouped into 16 OUs. 
Information from the EEs assists in determining the 

' form, feasibility. and extent of remediation necessary 
for the RFP in accordance with applicable state and 
federal regulations. The development of a,standardized 
ecosystem approach and development of individual 
OU-specific EE work plans provide focused investiga- 
tions of potential contamination effects on the biota of 
the RFP and the surrounding area. Results' of the stud- 
ies are presented in the EE reports submitted as a chap- 
ter of the RCRA Facility .Inves~igations/Remedial 
Investigations (RFURI) Repon for each OU. 

. .  

.. 

' 

, 

' 

' 

Field sampling in OU 1 was completed in 1991 and is 
ongoing in OUs 2 and 5. Field sampling has not begun 
for the rest of the OUs. Initial findings have'lripled the 
number of p1a~t.s and animals on the species list for 
RFP. The  entire buffer zone, particularly Woman 
Creek. has been characterized as ecologically diverse. 
and rich in habitat. Three different physiographic 

, 

' 
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regions (intermoniaine. high plains, and tall grass) 
overlap at RFP and attract species coming down from 
the mountains and up from the plains. The draft OU I 
EE report was produced in June 1992; the final version 
of this report, containing all the data gathered,at OU 1, 
will he available in October 1992. 

4. Envir 
Rem 
Prog 
Jeffrey E. 

! 
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Character&atiOn and 
cleonup of inactive woste 
sites such as the 88 I Hillside 
Area (pictured) are the 
focw of Environmental 
Remedation (ER) Programs 
a1 fhe Roclfy flats Plant. 
Various environmental laws. 
regulations. Executive 
Otden, DOE Orden. and 
state and federal facility 
agreements ond consent 
orden apply io ER octlvltles. 
This section describes the 
various Operable Unns 
Identified d RoClfy F l d S  ' 
and the status ofremedb 
tlon activlties in those 
areas. 
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'Environmental Remediation (ER) Programs w e r e  
established to comply with regulations for characteriza- 
tion and, cleanup of inactive waste sites at RFP. The 
program specifically includes inactive site identifica- 
tion and characterization. remedial design and cleanup 
action, and post-closure activities of inactive radioac- 
tive-. hazardous-, and mixed-waste sites. The  ER 
hogram is designed to investigate and clean up con- 
taminated sites. 'Ihe primary objective of the Remedial 
Action Program is to bring all known waste sites at 
RFP into compliance with applicable federal. slate. and 
local environmental Iqws and regulations, and at the 
same time ensure that .risks to human health and the 
environment are either reduced to prescribed levels or 
eliminated. ' 

Various environmental laws, regulations. Executive 
Orders, DOE Orders. and state and federal facility 
agreements and consent oFers  apply to ER programs. 

' DOE has negotiated several agreements (with the EPA 
and CDH), which address compliance with environ- 
m e n d  regulations, scopes of work, and timelables that 
require DOE compliance. ,DOE, CDH, and the EPA 
signed the IAG in January 1991. which sets forth 
schedules and budgets' for ER. EPA's Land Disposal 
Restrictions (LDRs) have been addressed by an FFCA., 
The  AIP between DOE and the State of Colorado 
requires the acceleration of ~ l e a n u p  activities where 
contamination presents a potential threat to health or 
the environment. and additional monitoring require- 
ments. 

The IAG and its attachments address details on specific 
response requirements that must be met during the 
CERCLA and the RCRA processes k i n g  employed for 
assessment and pnediation of identified IHSSs on or 
adjacent to the RFP. These 178 lHSSs have been cate- 
gorized into 16 OUs based on cleanup priorities. waste 
type. and geographic location (Table 4-1). The IAG 
Statement of Work (SOW) provides details on the 
activities !hat must occur and the sequence of 
those activities in satisfy b e  I ~ : G I : : ~ I . # '  :: ihe 
IAG. Iqcrcased levels of security impi.. TIE 
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weapons facilities befause of the Desert Storm activi- 
ties in the Persian Gulf slowed progress on many RFp 
IAG activities in January and February 1991. 

T h e  following sections describe the 16 OUs and 
address the activities conducted therein during 1991. 
Individual maps of all OUs are located at the end of 

. ~ thissection. 
, -. F.?. i. - . . .  . . . . . . . . . .  . '  I 

1 :.. , 

. .  
, .  

, . , . *  
Tabl+,' . L 

. '  , IntoOpwSbro UnRs(0Us). , ; .' . :i. :-, 

;W' . , ; 

. : .  
OrganWlim of lndlvldual-8 &b&+ SR& (/If*). . ' 

. . '. , ::. . :' ~ . .,.,.' 
. .  

. 2  ' 

! .  ' 
i .  
I 

' I  
I 

I 
i 

. .  
j 

I . .  

OU 1 - 88 1 HILLSIDE ASSESS- 
MENT/REMED/ATION 

OU Dejcrlptlon The alluvial groundwater at the 881 Hillside Area, 
located north of Woman Creek in the southeast section, 
of RFP, was contaminated in the 1960s and 1970s with 

.solvenu and radionuclides. The area is almost 2 miles 
from the eastern, outer edge of the plant's buffer zone 
at Indiana Street The various IHSSs that make up OU 
1 are being investigated and treated as high-priority 
sites because of elevated concentrations of organic 
compounds in the near-surface groundwater and the 
proximity of the contamination to a drainage system 
leading to an offsite drinking wafer supply. The select- 
ed Interim Remedial Action (IRA) at OU I involves 
construction of an,underground drainage system called 
a French drain that will intercept and contain contami- 
nated groundwater 'flowing from the OU I a m .  The 
contaminated water will be treated at the 891 treatment 
facility, designed for this purpose. and released onsite , 

' into the .South Interceptor Ditch alongside Woman 
Creek. IRA construction is scheduled to be completed 
in 1992. ,The Remedial Investigation and Fekibility 
Study (RUFS) to determine the final remedial action 

' 

. , '  

, ' . 

' 

' 

9 '  
. .  . .  are continuing in parallel with the IRA. 

Phase 111 RCRA Facility InvestigatiodRemedial 
, .  ' Investigation (RFYRI). Work permitting, mobiliza- 

tion scheduling, and drill hole prioritizing began in 
early spring. The Final Work Plan for the Phase 111 
RFllRI was submitted to EPA and CDH in April. 
Packer !ests.were started in November 1991 in the 
deeper borehol&. and downhole geophysics was used 
to support the packer tests. Additional sampling 
included some manhole and sump sampling around 
Building 881.. Hydraulic testing conskted of a step 
drawdown test followed by evaluation of tracer dyes 
used to determine the movement of contaminants 
through the ground. 

IRA Phase nA, I-B 11-B. Phase I-B IRA construction, 
which included construction'of the 891 treatment build- 

' ' 

. 

. . .  

' 
~~ 

.,.I . _ .  '_ ing, placement of the influent storage tank foundation, 
and tank installation. was completed in May. A11 four . , 

. ..L . 16,000-gallon influent tanks were set into place on the 
\ . . . .  . .  -I . ,  . . .  . . . . . .  . . . . . . . . . .  ,I.- . '.+ ... . .  

L 

139 
I38 

I 
I 

. .  



. .  
% C t h  4. ENVJRONMENTAL REMEDLAllON PROGRAMS 

. .  
containment pad; and systems operations testing began. 
Phase II-A construction. which included installation of 
the process treatment system and effluent storage tanks, 
s m w d  in July. Acid and caustic tanks for the 891- 
treatment building 'were received in October. Pipe 
installation was 95 percent complete. 'and pipe heat 
tracing and insulation was approkimately 90 percent 
complete by December. Construction o f  thc three . 

160.000-gallon elfluent ranks has been completed. 

, 

OU 2 - 903'PAD. MOUND, 
AND EAST TRENCHES 
ASSESSMENT/REMEDlAnON 

OU Descilpflon . 

IRA Phase II:B French drain excavation began in 
November. Excavation activiltes started with the sump 
pi1 at the east end of the French drain. 

R1-Environmenta.Evaluation (EE). The OU 1 RI . ~. . 

' 

. 
. .  

. .. 
_...I .:, ., .) 
2, 

field sampling program began with biota sampling and 
borehole staking. Small mammal trapping, vegetation 
sampling, aquatic invertebrate, and fish and minnow 
sampling were completed in the fall. l i m e  samples 
were taken of small mammals:fish;~salamanders, min- 
nows, crayfish, and numemu plant species:Ecological 
community survey field activi)ies were also completed. 
and analysis of the ecological community survey data 
began. 

' 

. 

Conlaminkon  at  the 903 pad and Mound areas is  
l q e l y  atuibuted to the storage in the 1950s and 1960s 
of waste drums that corroded over time. allowing h q -  
ardous and radioactive material to leak into .the sur: 
rounding soil. Additional contamination may have 
resulted from wind dispersion during drum removal 
'and soil movement activities. The East Trenches Area 
was u@ for disposal of plutonium- and uranium-con-. 
taminated waste and sahitary sewage sludge from 1954 
to 1968. ' I b o  areas adjacent to the p n c h e s  were used 
for spray, irrigation of STP effluent. some of which may 
have contaminanls that were not r emiwd  hy the mat- 
mentsystem., ' 
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Rocky F f d s  Pfonf 
Site Environrnentol Report for 1991 . .  

An Inter im Measuresl lntcr im Remedial  Act ion 
( W R A ) .  provides for.surfacc water in source areas of 
contamination to be collected. trcated. and discharged 
to the surface water drainage. Operation of a field- 
scale treatability unit for th,e Soutti Walnut Creek 
drainage began in May 1991. The effectiveness of the 
treatment p r o p s  will be evaluated at three locations: 
t h e  entrance to the treatment facility. several points 
within the facility. and the discharge point. After com- 
pletion of the field-scale treatability tests. the unit is 
anticipated to remain in service until the final remedial 
action is operational. 

: 

. 
. , 

. .  
- _ _ .  . - .  . .  

, . .  - . . I  . ... - #  ....- - 

, 

. .  ;;,A, , ,- ;.*: . _. ' .A second IMnRA was established in la& 1991. This 
Proposed Subsurface Investigation IMllRAPEA will 
be conducted on an arca located north. of Woman Creek 

, that encompasses the 903 Pad. the Mound Area. and 
. . the East Trenches Area of OU 2. This interim action 

will identify and evaluate IRAs for removal of residual 
free-phase VOC contamination from thnx distinct sub- 
surface environments at OU 2. Each of the proposed 
VOC-rem%oval ac t ions  involve i n  s i tu .  v icuum-  

. .  enhanced vapor extraction technology. The IRAs are 
proposed for the collection of information that will aid 
in the selection and design of final remedial actions 
that address subsurface. residual free-phase VOC con- 

. _  ' ,  

' . 

' pnination at OU 2. . 

Phase II'RFI/RI. The Phase I 1  RFIlRl Work Plan 
(Alluvial) was revised and subsequehtly approved by 
EPA ind  CDH in the fall of 191. The Final Phase I1 
R N R l  Wok Plan (Bedrock) was delivered to EPA and 
CDH i,n July. 

Preliminary activities for the Phase I I  RFURl (Alluvial) 
fieldwork began in March with preparation of an 
Environmental Management Construction Yard Master 
Plan. The construction yard is used to store equipment: 
locate construction trailers.. and provide logistic support 
for field activities. OU 2 R I  fieldwork began in May 
with the location of boreholes, staking and surveying, 

, decontamination pad operational readiness. and safcty 
training. 
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Section 4. ENVIRONMENTAL REMEDATlON PROGRAMS 

IRA. An agreement among DOE. EPA. and CDH was 
made to divide the OU 2 - 903 Pad, Mound, and East 
Trenches IRA into two phases. One phase will collect 
and treat water from the South Walnut Creek drainage; 
the other p h w  will do the same for the Woman Creek 
drainage. 

The granular activated carbon (GAC) treatment facili- 
ties were installed in May and became operational in 
early June. The GAC IRA treatment system'collected. 
treated, and discharged 4.822.503 gallons of surface 
water during 1991. 

. 

IMIIRA. T h e  draf t  Woman Creek  Inter im 
MeasuresIlnterim Remedial ActionIEnvironmental 
Assessment (IMIIRAIEA) Plan recommending "no 
action" was submitted to EPA and CDH in October and 
was subsequently rejected. Issues included hydrogeo- 
logic and source characterization and testing of in situ 
vapor extraction contrihuting to the cleanup of the three 
OU 2 contaminated areas.  DOE presented major 
changes to the scope of a revised IMrmA Plan consis- 
tent with agencies' requirements. Construction of ,a 
radionuclide removal system, which wil1,be integrated 
with the GAC system. is  scheduled for the spring of 
1992. 

EE. Small mammals, vegetation, periphyton, benthic 
macroinvertebrates, and insects were sampled as part of 

' the OU 2 EE progfam. Xissue samples -wem also col- 
lected from small mammals, vegetation, and insects. 
lissue samples were 'sent to the laboratories, and data 
analysis of the ecological community survey data 
began. 

. -  

. 

ou 3 - OFFSITE AREA 
ASSESSMENT 

OU Description OU 3 remedial activities are divided into two main 
categories. In 'the first category. the IAG directs activi- 
ties according to CERCLA. This involves assessment 
of contamination in offsite IHSSs. The second cateao- 

r 
I '  
I 
I 
i 

! 

I 
I 

! 

2 .  

I 

Rocky Flats plant 
site Environmental Report for l%'l 

DOE,  T h e  Dow Chemica l  Company,  Rock,well 
International, local govcrnmcnts. and privatc landown- 
ers. This Settlement Agrecmcnl requires remediation 

' 

actions to reduce plutonium contamination on areas 
adjacent to the eastern houndary of RFP. Remedial 
activities in compliance with the setllement agreement 
(deep disc plowing) begin in 1985. The disturbance * 

resulting from remediation is being revcgctaEd with 
mediocre success. The overall schedule for this activi- 
iy  is  determined by the year-to-year success of the 
revegetation effort and requirements of the landowners. 
Figure 4-3 shows the IHSSS that constitute OU 3. 

' 

Past Remedy Report. The final Past Remedy Report 
was delivered to EPA and CDH in April. This report 
details the history of the remedy ordered by the US. 
District Court pursuant to the Settlement Agreement. 
the implementation of tlie remedy, and the effective-. 
ness of the remedy. The  report includes a health 
as.wsment identifying the public health risk associated 
with potential exposure to the public before the slart'of 
site remediation, during remediation, and aftet comple- 
tion of the Settlement Agreement imposed remedy. 
The report summarizks r h ~ l t s  of plulonium,and amen- 
cium analyses of soil samples and current revegetative 
activities. 

Historical Information Summary, T h e  Final  
Historical Information Summary and Preliminary 
Health Risk Assessment Report .was dclivered to EPA 
,and CDH in April. This report provides known data 
describing contamination within three offsite reser- 
voirs:  Grea t  Western Reservoir;  Standley Lake  
Reservoir, and Mower Reservoir. T h e  report also 
includes a health risk assessment identifying the puhlic 
health risk associated with potential exposure to the 
public for a no-action,alternative for remediation of the 
contamination. 

Offsite Areas RFIIRI. Draft and Final 0ffsite.Areas 
RFl/RI Work Plans were delivered to  EPA and CDH in I 
July and December, respectively. The final work plan. 
was modified to incornorate comments regarding ( I )  

. 

' 

. 

. -~ 
the contaminants of concern to be sampled, and (2)  the 
statistical basis for the number of samples . .  taken. The ' 

' . .  . -. ~ ,. ... ~ 
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I . .  
. .  I recycles approximately 4 million gallons of groundwa- revised plan was designed to obtain sufficient samoles . .  

.. to validate older studies based on sound justificaiion 
for the number of sampling locations in each geo- 

. graphical location and environmental media. 

I ' 1  

A presentation on the OU 3 Oifsite ,A& w k  made to 
the Technical Review Group'(TRG) in July. The TRG ., 
provides early community 'involvement in environmen- 
tal restoration projects through paniiipation in work 
plan scoping and draft work plan review. The group is 
comprised of approximately 20 participants from local, 
municipalities and citizm groups. 

' 

. .  

' 

i 

.' . A wind tunnel is being considered to evaluate potential 
' resuspension'of soils and sediments contributing to off- 
site health risk., The Preliminary Risk Assessment in 
OU 3 indicated inhalation of resuspended panicles as  
the major pathway for offsite health risk. The wind 
tunpel would be, used to develop data thy  measures the 
resuspension of soils and sediments, 'and thus. the con- 
tribution from wind-dispersed radiologic+ contiimina- 
tion. 

, 

, . 
. .  

' 

. . .  

OU 4 - SOLAR PONDS 
ASSESSMENT I ' 

, 
c 

OU Descrlption OU 4 is comprised of five solar evaporation' ponds: . ' 

-207A. 2079 series (north. center. south). and, 207C. 
Beginning in the late 1950s and continuing until 1983, 
the ponds wePe used to store.and evaporate low-level 
radioactive process water containing high concentra- 
tions of nitrates and treated acidic wastes. The sludge ~ 

and sedimeni that resulted from the process were pen- 
, . odically remQved and disposed at theNevada Test Site. 

As fahnology improved through the 1960s and 1970s, 
the ponds were relined with .various upgnded materi- , 

als; however, leakage frbm the ponds inio the soil and 
groundwater was deected. Interceptor trenches were . . 
ins!alled in 1971 to collect and recycle groundwater ' 

contaminated by the ponds and twprevent natural seep-' , 
age and p o n d  leakage from entering North Walnut 
Creek. In 1981 these trenches were replaced by the 
current and larger interceptor trench system, which I 

: 

. 
. 

ter  a year back into the solar evaporation ponds. 
Presently, only the 2079 nonh solar evaporation pond 
receives contaminated groundwater collected by the 
interceptor system. 

The ponds are RCRA interim status regulatqd units that 
are currently under closure. To procee? with remedial 
measures and characterize the level of conlamination at . 

, .  

344 

. 1991 Activity 

the site. approximately 8 million gallons of excess liq- 
uid in the ponds must be removed. The removal of thk 
liquid and the redirection and treatment of the ground- 
water by the interceptor lrench system are the focus of 
the IRA that is scheduled for operation in early 1992. 

DOE'S proposed cleanup action involves an iditial par- 
tial closure of the ponds to eliminate the flow of hium- 
ful contaminants into groundwater and soil. The 
pethod of action calls for evaporution of the pond 
water (estimated at approximately 12 million gallons) 
and sludge removal. Sludge removed from the ponds 
and solidified with Portland cement (referred to as 
"pondcrete") will be transported to the Nevada Test 
Site. 

The ponds will be dewatered by natural evaporation. 
enhanced natural evaporation, and forced evaporation. 
Enhanced evaporation will be achieved by (1) adding a 
nontoxic dye to the water to promote increased solar 
heat absorption. and (2) .using heaterkoaker pipes, 
which increase the surface area for evaporation. 
Forced evaporation will be achieved by using an exist- 
ing evaporation system and portable evaporator units. 
The forced evaporation method will be used predomi- 
nantly for water from precipitation collected by the 
interceptor system. 

' 

. 

The Final, phase I RFURl Work Plan was delivered to 
EPA and CDH in November. Comments received from 
CDH conveyed their belief that the closure activities. 
specifically the operation of the "surge mks" for the 
interceptor trench pump hriusc SyZtSilt. constitute an 
interim measure study under the LAG. and therefore. 
the procedures dictated by the IAG fur public notice 
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and comment must he followed. CDH requested an 
IMnRA Action Plan for the surge tanks and flash evap- 
oralors. which would be used to treat groundwater col- 
lected from the area adjacent to the Solar Evaporation 
Ponds. 'The draft final IWIRA was delivered tb the 
EPA and the CDH in August and was subsequently 
released for public comment. CDH gave conditional 
approval of the lM/IRA Plan. Work is underway to 
review and address both public and regulatory agency 
comments and prepare a Responsiveness Summary to 
he included in the Final W R A  document. 

OU 5 - WOMAN CREEK 
ASSESSMENT 

OU Description OU 5 consists of several IHSSs within the Woman 
C m k  drainage. These IHSSs include retenlion ponds 
C- I and C-2. Two additional surface disturbances have 
hcen identified. one located south of'IHSSs 133.1 - 
133.4 and one located west of IHSS 209. These last 
two sites have been included in the OU 5 Work Plan. 

1991 Activity The Final Phase I RFVRl Work Plan w& submitted to 
EPA and CDH in August. The RFVRl investigates and 
defines the si te physical characteristics. definos the 
sources of contamination. and describes the nature and 
extent of contamination. EPA and CDH, disapproved 
the work plan believing that if the plan was implement- 
ed it would provide insufficient information on which 
to base a risk assessment and remedial action decisions. 
A geophysical survey. conceptual model. and &e incor- 
poration of Smart Creek/Ditch were added to !he work 
plan, which was resubmitted to EPA and CDH in 
Decemher. The EE program for OU 5 continued in 
1991 and included sampling of vegetation, small mam- 
mals. periphyton, benthic macroinvertebraks. insects, . 

Rocky F / d s  Plant 
site Environmental Report for 199 I 

00 6 - WALNUT CREEK 
ASSESSMENT . 

OU Description OU 6 consists of IHSSs within the Walnut Creek 
drainage. Thirteen additional groundwater monitoring 
wells will be installed throughout OU 6 to monitor the 
alluvial aquifer. Five bedrock groundwater monitoring 
wells,will be. installed in the vicinity of North Walnut 
Creek to characterize the bedrock aquifer, and nine 
additional bedrock groundwater monitoring weUs may 
be installed in the vicinity of the A-series ponds. 

, 1991 Activity ' 

OU 7 - PRESENTLANDNU 

Sediment samples are proposed to be taken along each 
stream segment on North and South Walnut Creeks 
where existing data are insufficient to adequately char- 
acterize the sedimcnts. Elsewhere within the OU 6 
drainage. there is sufficient information ahout the a d i -  
ments leading to a reduction in the number of sampling 
locations Surface-soil sampling has been modified for 
the Triangle Area (IHSS 165) and the Old Outfall Area 
(IHSS 143) to enable sampling of the original surface 
area by horings through the overlying fill. 

Draft and Final Phase I RFURI Work Plans were suh- 
mitted to EPA and C D H  in April  and September,  
respectively. EPA and CDH disapproved the Final 
Phase I RFuRl Work Plan forQU 6 in Ociobe~ A con- 
ceptual model and field sampling changes were aqded 
and the revised work plan was approved in February 
1992. 

, .  

-' . . OU Descrlption - ' ' The Present Landfill, 0.U 7,.is located north o f  the ' . 
p l h  complex on the western edge of an uynamed gib- 
u&,of North Walnut Creek and is comDrised of two 

. . .  . . - "  . : . I. I .  

. .I . . .  
and tissue collections. , ..'. I . .,:. t 

.- , ,2 . . '. - .. .. 
, . . - *  . . , . '  



began operation in August 1968 and was .originally 
construct6d to provide for aisposal of RFP's ncnra- 
dioactive and nonhazardous wastes. In September 
1973. tritium was deteckd in leachad fmm the landfill. 
During the mid-1980s. extensive investigations were: 
conducted on the waste slreiuns,being disposed into the 

.landfill; consequently. hawdous  wastes and hazardous 
. constituents were identified. Although currenlly oper- 

ating as a nonhawdous sanitary laidfill, the facility-is 
considered to be an inactive hazardous waste disposal ,: 

' ' 
,: 

. 

,_ 

unit undergoing RCRA closure. , _ .  

. -  
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,1991 Activity. . ' The Draft Final Ph& I RFURI Work Plan was submit- 
ted to EPA and CDH in August and was conditionally 
approved by these agencies in October.' 'Ihe plan was 
revised to add- agency comments and resubmitted in 

' December. RFURI fieldwork was deferred to FY93 
(October 1992) because of'funding limitations. ' . 

. , 

"; 

, 
- .  

OU:8 - 700 AREA ASSESSMENT 

OU Description 

. .  

', 

. .  

OU 8 consists of IHSSs inside and around the praduc- 
tion areas 6f he RFP. Contamination sources within 
the various IHSSs include above ground and under- 

'ground tanks, equipment washing areas, and releases 
inside buildings that potentially affkted areas outside 
the buildings. Contaminants from these sources may 
have been introduced into the environment through 
spills on the ground surface. underground leakage and 
infiltration. and in some cases, through precipitation 
runoff. The chemical composition of the contaminants 
also varies widely e o n g  the MSSs. ranging from low- 
level radioactive mixed wastes to nonradioactive 
organic and inorganic compounds. No activities are 
schedukdfor OU 8 until 1992. 

, 

. 
'. 

, 

OU 9 - ORlGiNAL PROCESS 
WASTE LlNES ASSESSMENT 

The Original Process Waste Lines (OPWL). OU 9. con- 
sisu of a system of 57 designated pipe a t i o n s  extend- 
ing between 7 3  tanks and 24 buildings connected by 
35.000 feet of buried pipeline that m n s f e m d  process 
wastes from point of origin to onsite treatment plants. 

. 
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. .  Rocky Flats Plant 
Sle EnvIronmenfalReport lor 1991 

The system was placed into operation in 1952,'and 
additions were made to the system through 1975. The 
original system was replaced over the 1975-1983 pen- 
od b y  the new process waste'system. . Some lanLs and 
lines from the original system have been incorporated 
into either the new process waste system or the fire 
water deluge collection system. 

The original system is known to have transported or 
stored various aqueous process wastes containing low- 

. ' level radioactive materialstnitrates. caustics, and acids. 
Small quantities of other liquids were also introduced 
into the system. including pickling liquor from foundry 

' - ' operations. medical decontamination fluids, miscella- 
, neous laboratory liquids from Building 123. and laun- 
dry effluent from Buildings 730 and 778. The RFURI 
plan includes inspection and sampling of the OPWL 
tanks and pipelines that are accessible and soil sam- 
pling to determine the extent of contamination in the 

. vadose zone. The soil sampling will be performed by 
installing lest pits and borings wheK known or suspect- 
ed releases occurred, near pipe joints and valves. at 
approximately .200-foot intervals along the pipelines, 
and by installing borings around the outdoor tanks. 

, Soil characterization studies will determine the need 
for soil removal and/or treatment. The results of the 

. RFLN will determine the y x d  for interim and/or final 
remediation action. 

, 
' 

. *  

4 . .. 

Draft and Final Phase I RFURl Work Plans were sub- 
mitted to EPA and CDH in June 1990 and November 
1991. respectively. Agency approval of the work plan 
is pending. 

OU 10 - OTHER OUTS/& 
CLOSURES ASSESSMENT 

OU 10 is comprised of IHSSs scattered throughout the 
plant and various hazardous waste units. Five of the 
IHSSs arc located in the Protected Area (PA), two are 

' located in the buffer zone'ncar the Present Landfill. and 
the remaining a re  located near various buildings 
throughout the plant. The types of wastes identified at 
these sites range from pondcred saltcrete storage and 
drum storage. to a utih:l?ii)n y ~ r J  with wasIz spills. 
The primary components of the Rl:l/RI Work Pian for 
OU 10 are a Field Sampling Plan (FSP). Baseline Risk. 

' 
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Assessmen1 Plan (BRAP). and an EE Work Plan. IRA 
is vheduled to begin in early 1998. The Draft Phase I 
RFYRI Work Plan for OU 10 was submitted to EPA 
and CDH in Novcmber. Comments were received and 
the work plan is being revised to address these corn'- 

. 

, 
covers miscellaneous leak and waste treatment sites 
that are considered  the least likely to cause health or 
environmental problems. The soils at these sites may 
have &en contaminated b'y organics, solvents, and ' 

ASSESSMENT 

to October 1985. During operation, excess liquids 
from the solar evaporation ponds 207-B North and 
Center (contaminated groundwater in the vicinity of the 
ponds and treated sanitary sewage effluent) were 
pumped periodically to the West Spray Field for spray 
application. The spray field boundary covers an area of 
approximately 105.1 acres.  of which 38.3 acres  
received direct application of hazardous waste. The 
RFVRI process will entail field studies to determine the 
presence and levels of hazardous constituents in soil 

Sitewide ac$vities include several tasks,that encompass 
a wide variety of plans, procedures, reports, studies, . 
and other activities required by the IAG and that apply 
to RFP environmental restoration activities in general. 

' 

' 

' 

, . 

Compilation of the C R P  Responsiveness Summary 
: continued through May 1991. As part of the CRP, con- 

tractor representatives conducted a buffer zone tour in 
October 1991 for the TRG, which is composed of rep- 
resentatives from local municipalities and local envi-, 

, . . . .  
. - .  

OU 12 - 400/800 Area Assessment. Contamination in 

ponds, chemicals from fiberglass operations, leaks. and 
spills that may have contaminakd the soils with VOCs 
and other organics. metah. and acids. 

OU 13 - 100 Area Assessment. OU 13 comprises 
chemical storage areas, an underground tank, waste 
destruction' areas, a valve vaulr. and places where 
minor leaks or spills occurred. The soil has.received 

I , ' Plan for Preventlon of An Inter im and  a Final  Plan for  Prevent ion of 
.. . these OU 12 areas  originates from cool ing tower . Confamlnant Dlsperjlon Contaminant Dispersion (PPCD) were submitted to 

EPA and CDH in February and July, respectively. This 
plan prqvides for the management of wastes at individ- 
ual sites in such a manner as to prevent wind blowing 

' 

. . 
. of hazardous materials. 

' 

November. Comments by these agencies on the RS are 
being addressed. 

' 

. 
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Secflon 4. ENWRONMEMAL REMEDIATION PROGRAMS 

Quallty Assurance 
. Program,Plon 

Dlscharge Llmb for 
Radlonuclldes Work Plon ' 

The Sitewide Quality Assurance'Program Plan (QAPP) 
and Sitewide Standard Operating Procedures (SOPs) 
were submitted to EPA and CDH in March. The QAPP 
describes sitewide Quality Assurance (QA) require- 
ments. which will be implemented by the DOE, EG&G ' 

Rocky Flats:Inc.. 'and all subcontractors conducting 
remedial investigations and feasibility studies at the 
RFP. The SOPs detail field techniques to be used dur- 
ing the investigauon.of the sites and provide guidance 
for the performance'of all fieldwork to ensure that 
work required by the IAG is performed according to 
EPA- and CDH-approved methods. After EPA and 
CDH approval of.the QAPP and SOPs. a readisess 
review is conducted before any field activities begin to 
verify that 411 elements m in place. 

. 

' 

. 

The Drafc Radionuclides Discharge Limits Work Plan 
(RDLWP) was deljvered to EPA and CDH in. April. 
The primary focus of this work plan is the monitoring 
and convol of radionuclide concentrations in discharge . : 

water. The work plan describes andlytical protocols 
and methods for the determination of radionuclidc.lev- 
els, presentS s t~t is t ical  assessments of accumulated 
analytical results. and recommends additional radionu- 
clide studies to better characterize the water quality of 
RFP discharges. The work plan describes current pro- 
cedurcs for planning, approving, and conducting offsite 
discharges of water from the RFP terminal ponds A-5. 
B-4. and C-2. The RDLWP includes procedures for 
implementing the discharge plan. methods for smam-  
lining operations. current treatment approaches and 
limitations, and plans for future.treatability studies. 

' 

: 
, 

' 

' 

EG&G resolved comments from EPA, CDH. and other 
agencies regarding the draft work plan. and the final 
plan was submitted in August. A.public meeting on the 
RDLWP w" held'in October and the puhlic commeni 
pcriod ended in November. The RS to the public com- 
ments was. submitted to EP,4 and CDH in January 
1992. 

Trectabjljfy Study ,.&& plan T h e  final si tewide Treatahil i ty Stu?y Work Plan 
(TSWP) was delivered to the regulatory pgenciesin 

' 
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Slte-Speclffc Chemical I 

Analyte Roster. 
, .  

Polychlorlnated Biphenyl ' 
PCB) Contamlnatlon 

June. T h e  plan identifies technologies potentially 
available for use in correctivdremedial actions for each 
type of wastelwaste matrix in sites at the RFP and 
selects candidate technologies for evaluation in a 
sitewide treatability studies program. Information is 
included on performance, applicability, removal effi- 
ciencies operation and maintenance requirements. and 
'implementability for the candidale technologies. The 
plan proposes an SOP for a treatahility siudy for each 
candidate technology that has noi heen adequately 
evaluated on the basis of existing dau. 

Plutonium in Soils TSWPs were submitted to EPA and 
C D H i n  November. The two work plans included in 
this document address Magnetic Separation and the 
TruClean Process. which are two tcchnologies sclected 
for the weatability siudies in the find Treatahility Study 
Plan., . 

RFP negotiated Site-Specific Analytical Rosters 
@SCARS) for organic chemicals on OUs 1 and 2. 
Historically. hazardous waste site analytical programs 
included extensive use of full Contract Lahoiatory 
Program (CLP) analysis, which included analysis of 
volatile organics. base-neutral rind acid extractable 
organics, and pesticidePCB organics. S-SCARS are 
developed using existing data. coupled with environ- 
mental fate and transpon and risk and regulatory analy- 
sis considerations to eliminate suites that are either not 
present or do not conuihute to the overall site hazard. 
The S-SCAR process cntails a media-by-media assess- 
ment of individual sampling locations in conjunction 
with an evaluation of project analytical data require- 
ments. The result is an S-SCAR that is tailored to pro-. 
ject data requiiements with potential economic savings. 

In January RFP discovered a potential oil leak in the 
vicinity of transformer 707-1 on the roof of Building 
707. After discovery of the oil leak. limited samples 
were collecled from the transformer, roof, and nearhy 
soils to verify the presence or ahsence of PCB contami- 
nation. The sample rcsulls indicawd that PCBs were 

a I s3 

cr 



prcscnt at all dircc locations. In March, a more exten- 
sive charactcri7ittion effort was initiated in relaiion 16 
thc huilding roof and soils adjacent to the .drain from . 
thc roof. 

. 

Once PCBs were determined to be present as a result of 
a historical release from the vicinity of transformer 
707-1. a corrective action plan was  developed for 
Building 707. and additional investigations were initi- 
ated relative to PCB sites. A preliminary search of 
RFT files. documents, and.discussions with plant per- 

. sonnel h m  yarious departments indicated the possibil- 
ity of an additional 33 sites. 

P C B  so i l  s ampl ing  resumed in  July.  . T h e  P C B  
Prcli,minary Site Description Plan was completed in 
October and delivered to the regulatory agencies. PCB 
contamination identified in future investigations will be . 
incorporated into the remedial efforts of the appropriate 

' 

. .  ou. 

Admlnisfrafive Record FNe The complete Administrative Record File Index for all 
OUs and Sitewide Activities was provided to EPA and 
C D H  fo r  review a n d - c o m m e n t  in  November.  
Microfiche readdprinters were delivered to the Rocky 
Flats Reading Room, Rocky Flats Environmental  
Monitoring Council, and CDH to allow the public an 
opportunity to review.the Administrative Record File. 

Protected Area lnterlm 
Measure/lnferim Remedial 
Acfion Plan 

A preliminary project plan was initiated in late 1991 to 
guide assembly of an IMIIRAP for the Protected Area. 
(PA). The PA is the area that contains the major pluto- 
nium processing facilities and is subject to a high level 
of security. All or portions of ten OUs-for which Rls 
are planned are located within the PA. RFP is examin- 
ing the advantages of deferring the RI  process until. 
such time as the PA is no longer impacted by security 
concerns. This action would provide for better coordi- 
nation of investigative and remedial effort that would 
result from thc consolidation of geographically s h i l a r  
ous. . -  

I S4 

I Rocky Rots Plod 
Site Environmentol Report for l 9 9 l  

The IWIRAP will provide a plan under which con- 

I 

' .  

. taminant sources, potential migration pathways. and 
potential sensitive.receptors for known PA eontamina- 

. tion are identified, and alternatives' are proposed to sta- 
bili7e or mitigaie any immediate human health or envi- 

. ronmental risks. The plan would asses? and interpret 
' current data with respect to potential exposure path- 

ways and potential sensitive receptors. The plan would 
also define ARARs, idenlify and screen allematives, 
and provide documentition for NEPA compliance.' A 

' 

' 

, 
' 

. 
. . draft lM/lRAP will be. completed in 1992. 

. .  

, .. 



LCI -- 

/ 
/ 



Emergency Planning and Community Right-to-Know Act (EPCRA) 

On March 1,1992, RFP submitted the Tier II Emergency and Hazardous Chemical Inventory 
Forms report, which listed the quantities and locations of hazardous chemicals for the calendar year 
1991. to the following agencies: Cclorado Emergency Planning Commission. Jefferson County 
Emergency Planning Committee, Boulder County Emergency P l m j n g  Committee, and the Rocky 
Flats Fire Department (jurisdictional fin: department). 

. 
' i  
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OU3 - Offsite Areas 

The Final RCR4 Facility Investigations/Remedial Investigations (RFI/RI) Work Plan was 
submitted to EPA and CDH on December 6,1991. Comments by these agencies were addressed 
and a revised work plan was delivered to EPA and CDH on February 28, 1992. Access issues arc 
being addressed with county, city, and private landowners in preparation of field sampling 
activities. 

OU4 - Solar Evaporation Ponds 

The Phase I RFI/RI Work Plan was resubmitted to EPA and CDH on February 5,1992. The Final 
IMlIRA Responsiveness Summary and Decision Document was delivered to EPA and CDH on 
February 1 1,1992. This I M A M  supported pondcrete operations and solar pond clean-out. 

OU5 - Woman Creek 

The Phase I RFI/RI Work Plan was revised and delivered to EPA and CDHon February 27,1992. 

~ OU6 - Walnut Creek 

Conditional approval was received from EPA on February 27,1992, for the Phase I RFYRI Work 
Plan. 

OU9 - Original Process Waste Line 

The revised Final Phase I RFI/RI Work Plan was submitted to CDH, EPA, and the Natural 

I 
I 

I 
Resources Trustees on February 28, 1992. 

OUl l  - West Spray Field 
I 

I 

The final Phase I RFI/RI Work Plan was submitted to EPA and CDH on January 2,1992. 
Comments were received on January 3 1,1992, and a revised work plan was resubmitted to EPA 
and CDH on March 16,1992. 

OU16 - Low Priority Areas 

The Submit Draft No Further Action Justification document was delivered to the EPA and CDH on 
M m h 4 ,  1992. . 

Sitewide Activities 

The Responsiveness Summary and Final Work Plan documents were submitted to EPA and CDH 
on January 31, 1992. 

The draft Historical Release Report was submitted to EPA and CDH on January 8,1992. This 
report provides a complete list of all spills, releases, and incidents involving hazardous substances 
that occurred since the inception of RFP in 195 1. 

4 
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RCRA Contingency Plan 

RFP filed four RCRA Contingency Plan Implementation Reports with CDH during the compliance 
peiiod. Two of these incidents resulted in a release to the environment: (1) approximately 1 quart 
of battery solution from two used Ni-Cd batteries was released to a wooden pallet and then onto 
soil near Building 373, and (2) 14 used diesel engine filters were inadvertently disposed of in the 
sanitary landfill. These filters are being analyzed to establish whether they should be managed as 
RCRA-regulated hazardous waste. The two remaining Contingency Plan reports involved (1) 
operation of three regulated tanks (Unit # 40.04,40.05 and 40.36) in Building 444 without 
adequate secondary containment, and (2) release of approximately 1/2 gallon of process waste 
from the transfer line between Buildings 881 and 887. The waste was captured by secondary 
containment. 

RFP notified the EPA National Response Center of four releases of ethylene glycol/water mixtures 
h a t  occurred in the first quarter of 1992. All of the releases involved small quantities (<2 gallons), 
which were immediately cleaned up. No notifications were made to Local Emergency Planning 
Committees (LEPC) or the State Emergency Response Commission (SERC). 

Compliance Issues 

Settlement Agreement and Compliance Order on Consent No. 89-10-30-01 
(commonly referred to as “Residue Compliance Agreement”). The following reports 
were submitted in compliance with this agreement during the first quarter of 1992: (1) Mixed 
Residue Reduction Report - February 1992, (2) Backlog Residue Hazardous Waste Determination 
Status Report - February 1992, (3) Mixed Residue Tank Systems Management Plan - March 1992, 
and (4) Backlog Residue Analytical Plan - March 1992. 

Federal Facility Compliance Agreement (FFCA) for Land Disposal Restricted 
(LDR) Waste. The Annual LDR Progress Report was submitted in March 1992. This report 
updates the status of LDR mixed waste issues at RFP. The Non-Radioactive Hazardous Waste 
Shipping Schedule was submitted in January 1992. This document identifies mechanisms and 
schedules for shipping these wastes offsite for disposal. 

Inter-Agency Agreement (IAG) 

OU1- 881 Hillside 

RFP met with CDH and EPA on February 27, 1992, to discuss truncating the French drain at a 
point above the original design length. Saturated soils led to unstable soil conditions and slump 
failure at the lower end of the drain on February 10,1991. No final decisions were reached to 
truncate the drain, although EPA did extend the Interim Remedial Action (IRA) for the French 
drain portion to April 13, 1992, from the March 2, 1992, IAG milestone. 

OU2 - 903 Pad, Mound, and East Trenches 

The Proposed Subsurface Interim M e a s d n t e r i m  Remedid Action Plan/Environmental 
Assessment and Decision Document was delivered to EPA and CDH on March 2,1992. 

3 



standards for REP, originally scheduled for October 1992 and considered apart from the process of 
establishing “statewide**standards, also were delayed until later in 1994 pending approval of by 
CWQCC in April 1992. 

No exceedaces of National Pollutant Discharge Elimination System (NPDES) permit limitations 
were recorded during the first quarter of 1992. Discharge Monitoring Reports were submitted to 
the Environmental Protection Agency @PA) and CDH. 

Toxic Substances Control Act (TSCA) 
Compliance Issues 

One hundred and forty-thm 55-gallon drums of nonradioactively contaminated polychlorinated 
biphenyl (PCB) waste were shipped offsite for disposal during the period January - March 1992. 
RFP continues to store radioactively contaminated PCB waste beyond the 1-year storage time limit 
imposed by TSCA regulations. DOE has notified the EPA, Region VIII, that storage will be 
necessary until a commercial or DOE treatment and disposal facility capable of receiving this waste 
is identified. 

Resource Conservation and Recovery Act (RCRA) 

RCRA Part A and Part B Permit 

During the period January 1 - March 31,1992, the Combined Hazardous Waste, Low-Level 
Mixed Waste, and TRU Mixed Waste Part A permit application was revised twice. Revision 2 was 
submitted to the CDH in February 1992 requesting a change to interim status for newly generated 
mixed residue container storage areas and storage tanks. CDH subsequently found this revision 
unacceptable and indicated additional information would be required for approval of this revision. 
Revision 3 was submitted to CDH in January 1992 as a part of Permit Modification Request #4 
(discussed below) and added Non-Desmctive Assay (NDA) areas and sevenl EPA waste code 
listings. This change is pending CDH approval. 

In February 1992, CDH approved interim status for treatment and storage of low-level mixed 
waste in six units previously approved for TRU waste treatment and storage. This change was 
submitted under various previous Part A applications. 

The Part B Operating Permit for nine hazardous and low-level mixed waste storage units issued in 
1991 had four permit modification requests submitted to CDH during the period January 1 - March 
31,1992. Permit Modification Request #4 was a Class I1 modification submitted in January 1992 
and added NDA areas and several EPA waste code listings. A public comment meeting was held 
in February 1992. This permit modification is pending CDH approval. Permit Modification 
Request #5 was a Class III moditication submitted in January 1992 and changed the training 
section of the permit. A public comment meeting was held in February 1992. This permit 
modification is also pending CDH approval. The format of the permit was changed under two 
Class I modification requests, Permit Modification Request #6 (submitted February 1992) and 
Permit Modification Request W (submitted March 1992). These two modifications condensed the 
permit format and added features that will assist future modifications. 

2 



ENVIRONMENTAL COMPLIANCE ASSESSMENT 
ROCKY FLATS PLANT 

January 1, 1992 - March 31, 1992 

National Environmental Policy Act (NEPA) 

A Mitigation Action Plan (MAP) for the Supercompactor and Repackaging Facility (SARF) and 
TRU-Waste Shredder received final approval in January 1992. The MAP addresses commitments 
made in the environmental assessment of the SARF to mitigate environmental impacts of waste 
treatment processes. 

Endangered Species Act, Migratory Bird Treaty Act, Fish and 
Wildlife Coordination Act, and DOE Order 5400.1 

Development of a Resource Protection Program (RPP) was approved on January 14,1992. The 
RPP will address protection and mitigation of RFP habitat resources and will include wetland 
restoration, critical habitat augmentation, and threatened and endangered species protection. 

Development of an Ecological Monitoring Program for Rocky Flats Plant (RFP) was approved on 
March 13, 1992. This program will assess trends in terrestrial and aquatic biological media and 
demonstrate compliance with applicable federal, state, and local biological regulations. 

Clean Air Act (CAA) 

RFP submitted a compliance proposal for Building 5591561 to Environmental Protection Agency 
(EPA) Region VIII on February 20,1992. This proposal supplied detailed information on the 
isokinetic radionuclide effluent sampling system installed into the effluent duct of Building 561 for 
regulatory compliance monitoring. 

Air Pollutant Emissions Notices (APENs) were submitted to the Colorado Department of Health 
(CDH) for the following facilities at RFP: Building 891/Storage Tank Sandblasting (January 
1991), Building 779, Revision 1 (February 1992). Buildings 664 and 452 Burbank Warehouse 
(March 1992), and Building 891/881 Hillside Remediation (April 1992). 

Compliance Issues 

EPA Region VIII issued EG&G Rocky Flats, Inc., a Compliance Order on March 3, 1992, 
requiring RFP to be in compliance with the effluent monitoring requirements of 40 CFR Part 61.93 
within one year and to complete four specified projects within 270 days. 

I 

Clean Water Act (CWA) 

The Department of Energy (DOE) and EG&G Rocky Flats, Inc., were granted party status to 
hearings before the Colorado Water Quality Control Commission (CWQCC), originally scheduled 
for April 1992, to consider establishment of “statewide” radionuclides standards. At a prehearing 
conference held March 10,1992, CDH and CWQCC announced they were not prepared to proceed 
and rescheduled these hearings to January 1994. Hearings to establish “site-specific” radionuclide 
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U.S. DEPARTMENT OF ENERGYROCKY FLATS PLANT SITE 
ENVIRONMENTAL REPORT FOR 1991 (RFP-ENV-91) 

Attached for your information is the 1991 Site Environmental Report for the Rocky Rats Plant. In 
addition to summaries of radiological and nonradiological monitoring in the vicinity of and on the 
Rocky Flats Plant W), the report includes summaries of environmental activities on the site, a 
listing of the major environmental permits along with the compliance status of each, and 
description of National Environmental Policy Act activities. 

We have also attached an environmental compliance self assessment covering the period of January 
1, 1992, to March 31, 1992. This is representative of our ongoing program to place greater 
emphasis on identifying potential environmental compliance issues at RFP and developing 
solutions to those problems. 

If you have any questions about the report, or would like to discuss particular items within the 
report, please contact the DOE-Rocky Flats O f f i E i 9 0 3 )  966-5993. 

I 

J Manager 

Attachment 
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Rocky Flats Plant 
Sfe Environmental Report for I W I Section 4. ENWRONMENTAL REMEDlAnON PROGRAMS 

Flgure 4-15. Operable Unit 15 - Inside Building Closures 

- Flguri 4-13. Operable Unh 13 - 100 A m  

. .- 

Figure 4-14. Operable Unh 14 - Radballve Shea 

. .  
.^  

Figure 4-18. Operabb UnH 16 - Low PrkrHy Sit- . . . 
163 162 - 
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OVERVIEW TLDs contain a luminescent material that absorbs ener- 
gy from exposures to ionizlng radiation. When the 
TLD is later heated under controlled conditions, the 
energy is released as visible light. This light is mca- 
sumd and can be used to indicate the exlernal gamma 
radiation dose that a person could receive under the 
same exposure conditions. The primary radioactive 
materials to which the public might be exposed as a 
result of RFP activities emit relatively little penetrating 
gamma radiation. The most important potential source 
of radiation dose to the public from RFP activities is 
the alpha radiation from inhalation or ingestion of plu- 
tonium, americium, or uranium. Gamma radiation 
measured with the RFP TLDs is primarily from natu- 
rally occurring cosmic and primordial sources. 

RFP Las 50 TLD monitoring locations with replicate 
TLDs at each location. Five of these locations are 
within Building 123, the building housing the labora- 
tory in which the TLDs are prepared and read out. In 
past annual site reports. data from only one location in 
Building 123 were used. This year, all five of the loca- 
tions are included in the reported onsite data. 

. 

During 1991, all TLDs wem, replaced after an exposure 
of approximately 4 months. The,TLDs are placed at 22 
locations within the property enclosed by the security 
fence (including five lyat ions in Building 123) (Figure 
5-1). Measurements are also made at  16 perimeter 
locations 2 to 4 miles from the center of. RFP (Figure 
5-2) and in 12 communities located within 30 miles of 
RFP (Figure 5-3). The TLDs are placed at a height of 
about 3 feet above ground level. 

. .  
. During 1983. conversion from a Harshaw .TLD system 

to a Panasonic system w& initiated. For one complete 
calendar year, two TLDs of each type ,were'used $1 
each monitoring location. Beginning in' 1984..only 
Panasonic TLDs have been used. It was determined 
that a statistically significant difference in response 
exists between the Harshaw envifonmental monitoring 
system and the Panasonic environmental Monitoring 
system. To compare 1990 values with the Harshaw 
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.. Figure 5-3. 12 TLD.Locat 
i.* . . ' ! , , C  

~ 2. 

' .  . .  

. .  . 

s .  

\ '  

\ 

.: , 

I70 I 
:. ' .'I 

I 

different calibration conditions, better clement correc- 
tion,factors used in the V M S A  system, and different 
reader conditions. To. compare the results obtained 
from the VAXlISA system to the values obtained by 

- the Panasonic system used before 1991. it is necessary 
to multiply the results for CY91 by 1.3. 

The Panasonic environmental F D s  normally consist 
of two model 802 dosimeters. each having four ele- 
ments. (However, during the first 4 months of 1991. 
only one model 802 dosimeter from each system was 
fielded.) Only one of the elements of each dosimeter h , 

used. This element consists of calcium sulfate. thulium 
drifted (CaS04:Tm). deposited ,on a polymid surface. 
The phosphor is covered with clear Teflon and backed 
with an opaque ABS plastic. The TLDs are packiged ' 
in a small plastic bag. a paper envelope, and another 
plastic bag to protect them from the weather.. Total fil- 
tration over the phosphor is 178.5 milligrams per 
square centimeter (mg/cm*). 

T,he TLDs have been calibrated. individually (three 
times each) against an onsite cesiurtl-I37 gamma cali- 
bration source. Calibration linearity studies .have con- 
firmed !hat TLD response is line& for exposure levels 
ranging from IO mrem to 1,OOO mrem. The mean cali- 
bration factor for each dosimeter is applied to-measure- 
menQ,@cen with that dosimeter. In addition, quality 
control dosimeters are read with each group of TLDs to 
ensure that the variability in the readers is within limits. 

The annual dose equivalent for each location category 
was calculated by determining the average millirem per 
day (mremlday) for each of Ne three categories, using 
data from the three trimesters of 1991. These valu-es 
were then multiplied by 365.25 to obtain yearly totals. 

In previous annual reports. the annual measured dose 
was reported with a 95 peqent confidence interval on 
the mean, using the standard error of the mean,,calcu- 
lated from the variance of the individual measured val- 
ues: Beginning in 1985. the 95 percent confidence 

f .  interval on 'an individual observation within each loca- 
tion category. calculated as l :96 standard dqviations, 

. 
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Rocky Flots Plant 
Site Ennvlronmentul Report for I99 1 

ROCKY #LATS PLANT 
RAD/OAC~VE MATER/ALS 

' Radioactive materials included in estimating radiation 
dose to' the public from RFT activities are plutonium, 

. .  i . .  , .  

- I  

. ' I  . .  ' 

, . .  

uranium, americium. and tritium. Plutonium and 
americium in RFP environs are the combined result of 
residual fallout deposition from glohal atmospheric 
nuclear weapons testing and release$ from the plant. 
Uranium, a naturally occurring element, is indigenous 
to many parts of Colorado and is used in RFP opera- 
tions in various isotopic ratios. Tritium is both natural- 
ly occurring and produced artificially and is somedmes 
handled in RFP operations. 

In the dose assessment performed for CY91. internal 
exposure to alpha radiation emissions from water 
ingestion of plutonium, uranium, and americium is the 
primary contributor to the projected radiation dose. 

The 1991 radiation dose assessment includes modifica- 
.lions to assumptions used in previous annual Site envi- 
ronmental reports for potential pathways of exposure to 
, the puhlic. The  1991 assumptions.are intended to 

6 reflect potential exposure conditions more .accurately. 
In previous annual RFP site environmental reports, the 
approach taken for'dose assessment was extremely 
conservative, based on assumptions Tor a hypothetical 
individual that would tend to maximiiz the resulting 
dose estimate. but which were known 10 be unkpresen- 
tative o f  actual living habits in the RFP area. DOE 
Order 5400.5 encourages $e use of more realistic. hut 
still conservative, approaches to dose assessment. The 
approach documented in this 1991 &port is k l i eved to  
be more realistic than in previous reports in reflecting 
actual residential "as and pathways of exposure in the 
RFP vicinity. However, the 1991 report approach con- 

. tinues to employ conservative assumptions of intake 
rates, exposure duration, and solubility of radioactive 
contaminants. Adding to' the conservatism is the l ick 
of subtraction of background (non-RFP relafed) conlri- 
butions of radioactive contaminants in air and soil con- 
e n t r a t i o n s  and in water concentrations for radionu' 
clides, other than uranium. 

. a  
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Sectlon 6. RADIATION DOSE ASSESSh;lENT ' 

. .  
The assumptions made for the water ingestion pithway 
also continue IO be cokervative. The source of,pote.n- 
tial waFr ingestion, Pond C-2 discharges, was chokn  
IO provide an upper bound to radioactivity concentra- 
tions for water ingestion. although .it is known that no 
individual is  actually using Pond C-2 a s  a drinking 
water supply at this location. Throughout 1991, RFP 
surface water was not discharged directly to any public 
drinking water supply. As data for other monitoring 
locations become available in the future:. more realistic 
assumptions regarding this pathway may be made. . 
Background subtraction is performed.only for uranium 
concentrations in this water 'source term. Correction 
for background uranium concentrations in water is 
made because of the large rel?tive contribution to this 
pathway from naturally occurring uranium. 

Direct ingestion of soil was added to the 1991 exposure 
scenario, consistent with recom'mendations by the EPA 
for performance of risk assessments (EPA89a). 

Previous pathway assessments in the Environnienra! 
' Impact Statement, Rocky Flau Plant Sire indicate that , 

'swimming and consumption of foodstuffs are relatively 
insignificant contributors to publ,ic radiation dose 
(DOE80). Swimming and fishing are limited in the 
area, and most locally consumed food is produced at 
considerable distances from the plant. A pathway . 
analysis review performed under contract to RFP by 
the  Co lo rado  S ta l e  Universi ty  Department  of 
Radiological Health 'Sciences confirmed the relative 
insignificance of these pathways (Fp92). 

The results of the 1991 assessment of dose to the pu'blic 
from V P  activities indicate that the radiation dose IO 

the maxjmally exposed individual in the public is esti- 
mated to be 0.32 millirem (3.2 x 10-3 mSv) effective 
dose equivalent (EDE). The collective population dose,  
to a distad= of 80 kilometers (50 miles) is estimated as , 

I.person-rcm (1 x 10-2 person-sievert [sv]). nese cal- 
culated radiation doses are believed to be conservative 
estimates that would be an upper bound for any radia- 
tion doses actually received by the public. The greiatest 
contrihutor (over 79 percent) to the estimated dose to 
the maximally expbsed individual is  ingestion. of 

' 

'. 

. 

. 

. 
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uranium (57 percent). plutonium (14 percent), and 
americium (8 percent) in water. More spccific infor- 
mation regardin$ the 1991 radiation dose assessmenl 
follows. . .  

Radiation Protection 
.Standards for fhe p&/ic . 

. .  

Stand?rds for prolection of the public from radiation 
are based on radiation dose, which is a illcans of quan- 
tifying the biological effect or risk of ionizing radia- 
tion. In the United States. the unit commonly used to 
express radiation dose is the rem or the millircnl 
(1 rem = I .ooO mrem). The comparable International 
Standard (SI) unit of radiation dose is thc sicvert ( I  
sievert [Sv] = 100 rem). Radiation protcction standards 
for the public are annual standards. b a d  on the pro- 
jected radiation dose from a year's cxposurc to or 
intake of radioactive mqterials. 

. .  

' 

Radiation protection standards applioablc to DOE fa- 
cilities are based on rccommcndations of national and 
international radiation protection advisory groups and 
on radiation protection standards set by other fcdcral 
agencies. On February 8. 1990. DOE adopted revised 
radiation pro!cction standards for DOE cnvironmental 
activities (DOEYOa). These standards incorporate 
gu idance  from the  NCRP. the International 

.Commission on Radiological Protection (ICRP). and 
the EPA Clean Air Act NESHAP, as implcmcnted in 
4 K F R 6 I .  Subpart H (EPA85). Effective December 
15, 1989, EPA revised NESHAP standards for airborne 
emis s ions  of radionucl ides  from D O E  facil i t ies 
(EPA89a). These new NESH,AP standards apply to air 
emissions from RFP in 1991 and are incorpontcd into 
the revised DOE standards. 

Table 6-6 and Appendix B.  Table. B- I ,  summarize the 
revised DOE ndiation protection standards for the pub- 
lic as  established in 1990. Thc revised NESHAP stan- 
dards of December 15, 1989. arc included. . 

Radiation DDse In this 1991.dose assessment. mdiation dose is calculat- 
e ed by multiplying radioactivity concentrations in air, 
' . water. and soil hy assunied intukc ratcs (for internal 

exposures) or exposun: times (for external cxposun: to 
. 
. 
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pcncrrating radiation). These products then are multi- 
plied by the appropriate radiation dose conversion fac- 
tors as follows: 

I Radiation Dose = 
(Radioactivity Concentration) X 
(Intake Rate or Exposure Time) X 
(Radiation Do& Conversibn Factor) . . 

In calculating radiation dose equivalent. differences in 
the biological effect of different types of ionizing radia- 
tion (e& alpha, beta. gamma rays. or X-rays) are  
accounted for in. the dose conversion factor. Radiation 
energy absorbed in the tissue of interest is calculated 
and then multiplied by a modification factor based on 
the type and energy of the ionizing radiation involved. 
One millirem of dose equivalent from alpha radiation 
would have &e same biological effectiveness on a par- 
ticular organ as one millirem, of dose equivalent from 
gamma radiation. Dose equivalent can be calculated 
for the whole body when there is uniform irradiation of 
all tissues, or for individual organs as might be done 
when selected tissues are irradiated nonuniformly. 

In 1985, DOE adopted radiation protection standards. 
for the public based on the concep1,of EDE. T h e  , 

December 15. 1989. EPA NESHAP standards also 
incorporate EDE as  the basis for radiation protection. ~ 

for the public from airborne emissions of radioactivity. 
Previously. whole body dose equivalent and individual 
organ' dose equivalent, Cs described above, were used 
for this purpose. The following dose assessment for . , 
1991 uses EDb  as the basis for radiation, protection of 
the public, but it includes some individual organ dose 
equivalents, for comparison with previous RFP annual 
reports. I 

. 
' 

. . .  

EDE i s  a means of calculating radiation dose that 
allows comparisons of the total health risk of cancer 
mortality and serious genetic effects from exposures of 
different types of ionizing radiation to different body 
organs. EDE is calculated by fust determining the dose 
equivalent to those organs receiving significant expo- 
sures, multiplying each organ dose. equivalent by a 

~ 

, I  

, 

! 
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health risk weighting factor, and summing those prod-. 
ucts. The health risk weighting factors used in the c$- 
culation of EDE normalize the risk against a whole 
body radiation dose. Thercfore. the health risk (from 
cancer mortality and genetic damage) that.is associated 
with I mrem of EDE is comparable to the risk associ- 
ated with I mrem o f  whole body dose equivalent. 
Likewise, 1 mrem of EDE from natural background 
radiation would have the same health risk. as 1 mrem of 
EDE from artificially produced sources of radiation; 
regardless of which organ(s) receives the dose. 

, .  

. 

Rad/mct/v/fy Concenfraflan Radioactivity concentrations or source terns used in - 
calculating dose. can be dekrmined from actual Sam- 
ples and measurements in the environment taken at the 

' locations of interest. Alternatively, for airborne releas- 
es, these concentrations can be calculaed by modeling 
the atmospheric dispersion of air emissions from build- 
ings and contaminated land &as. 

' 

Intake Rote or - 
Exposure l/me 

In the following dose assessment, actual environmental 
measurements near locations of interest are  used to 
determine compliapy. with the DOE radiation standard 
for all pathways. These measurements are used to cal- 
culate ,annual average concentrations of radioactive 
materials in air and soil at the RFP boundary and for 
the water pathway at the Pond C-2 discharge point. 

As required in federal regulat,ion 4OCFR61. an EPA- 
approved computer code is used to determine compli- 
ance with CAA NESHAF' radionuclide emissions stan- 
dards for the air pathway only. The EPA-approbed 
code, AIRDOS-PC. includes air dispersion modeling of 
measured air emissions from buildings and contaminat- 
ed land areas, as  well as dose conversion factors for 
calculating final radiation dose. 

' 

Intake ram oiradioactive materials used to represent 
air inhalation and water ingestion for 1 year are pre- 
scribed by the DOE (DOE88b. DOE90a). The rates for 
air  and water are based on recommendations of the 
ICRP (IN75). The breathing and water ingestion r a m  
for I year are  8.400 cubic meters and 730 liters. 

, 
. .  

. ' .  
. .  
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.respectivefy. The EPA provides recommendations for 
soil ingestion rates in Risk Assessment Guidance for 
Superfund, Volume I. Human Hea l th .  Evaluat ion 
Manual (Part  A) (EPA89b). The EPA guidance for 
direct ingestion of soil by M adult is IO0 milligrams 
per day: Exposure times for external penetnting'radia- 
tion aie assumed to be I year, as prescribed by DOE. 
(DOE Wa). 

Radiation Dose 
Conversion ,Facton 

Radiation dose conversion factors used for determining 
compliance with DOE standards for all pathways are 
prescribed by DOE (DOE88a. DOE88b. DOE90a). 
Dose conversion factors for internal exposures are 
based on recommendations of the ICRP (IN79). Dose 
conversion factors for external exposures IO penetrating 
radiation are hased on a methodology developed at Oak 
Ridge National Laboratory (ORWL) (KO81, K083). 
with modifications by the original author (DOE88a). . ., 

,The plutonium handled at RFP is a mixture of plutoni- 
um isotopes having different atomic masses and may I 

. include americium-241 in the mixture. Relative abun- 
' dances of plutonium and americium isotopes in pluto- 

nium typically used at RFP (Tahle 6-1) were used to 
calculate composite dose conversion factors for pluto- 
nium and americium in air and for plutonium in water 
and soil. The relative abondances used in developing 
the composite dose conversion factors were based on 
the isotopic activity fractions of 'plutonium-239 i d  
-240. since these arc the isotopes measured in environ- 
mental monitoring sample nnalyses. Fractions of , 

ingested radionuclides absorbed from the gastrointesti- 
_ .  ngl tract and lung clearance classes for inhaled radionu: 

clides were chosen to maximix the associated internal 
dose conversion factors and the rcsulting radiation, 
dose. Each internal dose conversion factor is for a 
50-year dose commitment from I year of chronic expo- 
sure. That is. thc dose that an individual could receive 
for 50 years following I-year's chronic. intake of 
radioactive material-is calculated. The dose Conversion 
factors used in this ascssment are listed in Tabli: 6-2. 
These dose convcrsion factors incorporite the intake 
rates and cxposurc timcs discussed ahove, 

. 

. 
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The EPA-approved computer code AIRDOS-PC. used 
to determine compliance with h e  CAA NESHAP stan- 
dard for the air  pathway. incorporates ,EPA's-own 
approved dose conversion factors. Measured plutoni- 
um emissions were modeled for the isotopes plutoni- 
um-238 and plutonium-239. -240. Specific analyses 
for plutonium-241 and -242 are not performed on envi- 
ronmental samples. but these isotopes would be rela- 
t ively insignif icant  contr ibutors  t o  total  dose.  
Plutonium-241 emits primarily beta radiation with a 
very small internal dose conversion factor; .'plutoni- 

, um-242 emits primarily alpha radiation. hut is a small 
component of the total plutonium activity mix (Table 6- 
I). ' 'Ihe AIRDOS-PC default values for lung clearance 
class and gastrointestinal uptake fraction were used 
when running this code. 

' I  
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Table a2 . 
Dose Conversion Fsctom U d  In Dose Asseaement CWculatlons 

IbrtheRFPh leg1 

SOIL MGESTION 
, ' mJ" _ '  

WATER INGESTION Am YGGGca V 1-J 

. : 
, .. . : - , . :  

~~ ~~~ 

I \  
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Maxlmum Plant 
Boundary Dose 

Dose &ssment for 1991 was conduced for several 
locations: the RFP property boundary and sites to a 
distance of 80 kilometers (50 miles). D O E  Order 
5400.5 (DOE90a) requires that doses calculated for 
demonstration of compliance with applicable standards 
"...be as realistic as practicable. Consequendy. all fac- 
tors germane to dose determination should be applied. 
Alternatively, if available data are  not sufficient to 
evaluate these factors or if they are too costly to deter- 
mine, the assumed parametric values shall be suffi- 
ciently conservative so that it is  unlikely thai individu- 
als would actually receive a dose that would exceed the 
dose calculated using the values assumed." 

In previous annual RFP site environmental rePoits. the 
approach taken for dose assessment was extremely 

,conservative based on assumptions for a hypothetical 
individual that would tend to maximize the resulting 
dose estimate; however, these assumptions were known 
to be unrepresentative of actual living hahits in the RFF' 
area. For example, it was assumed that the hypotheti- 
cal member of the public was residing continuously 
during the year at. the RFP boundary at the location for 
which the highest average .plutonium in air concentra- 
tion was measured for the year.. The location m.ight 
change from year to year, depending on where that 
maximum concentration was.measured. The mkimum 
'plutonium' and americium soil concentrations measured 
near the RFP boundary were used in calculating poten- 
tial exposure from contaminated soil. even though no 
individual actually lived near the location for those 
maxima. 

' 

- 

In this 1991 report, more realistic, but still'conserva- 
tive, assumptions are made for dose assessment in con- 
formance with the DOE Order  5400.5 guidance. 
Environmental monitoring data arc used from sample 
lpcations nearer areas of actual residence. The nearest 
housing to RFP is located near the southeast boundary 
of the plant. Sampling locations were chosen that are 
near this boundary but generally upwind or upgradient 
of existing housing, and between the housing and RFP 
processing facilities. Following is a dwript ion of the 

. .  
. .  -. 
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radionuclide concentrations (source terns) used for cal- 
culating the maximum radiation dose to the public for 
all pathways and the results of that calculation. 

The soil ingestion source terms and the'ground-plane 
source terms of penetrating radiation exposure from 
contaminated soil areas are based oh measured concen- 
trations of plutonium in soil and an assumed ratio of 
0.20 for (he americium-241 to plutonium-239.. -240 
activity. Inhalation sourGe terms for the I991 dose 
assessment were based on plutonium-239. -240 eon- 
centrations measured in ambient air samples. Although 
it is known that some of this plutonium in soil and air is 

. from residual' fallout from past global atmospheric ' 

' weapons testing, for the purposes of this dose, assess- I 
ment i t  was conservatively assumed that all plutonium 

. 

. ' 
, . originated from RFP. 

The maximum site'boundary dose &ssment assumes . 
that an individual is present continuously at the RFP 
perimeter. This assumption of an individual residing 
continuously at the plant boundary is used to provid? a 
conservative upper hound on anymdiation d o s  to the 
public that might originate from RFP. . 

. 

. 
, 

The plutonium,inhalation source term of 1 x 
pWml(3.7 x Bq/m3) was h e  annual average con-. 
cenlntion of plutonium-239 and -240. as measured at 
the S-38 location in the Frimeler ambient air sampling 
network. The S-38 location is the  closes^ plant pr ime-  ' 

ter air sampling location upwind of housing located . , 
ne?rcst to the plant in the southeast direction: This . 

housin8 is ncar the RFP houndary. 

The water supply for a hypothetical individual at the 
RFP boundary w i s  assumed to be Pond C-2. which 
receives surface water runoff and. potentially. some 
seepage of contaminated alluvial groundwaler from 
RFP. Pond C-2 is intermittcntly discharged offsite. - I t  
should be noted that the assumption that someone m!y 
drink this water isxxlremcly conservative. leading to 
an overestimate of dose to the individual. No individ- 
ual u x s  Pond C-2 water effluent at its discharge point 
as a finished drinking water supply..and during 1.991 no 
surface water eflluent frnm RFP went directly to any 

' 
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_ .  

. .  

drinking water supply. Plant surface water effluents 
were diverted around Great Western Reservoir and 
Standley Lakeduring 1991. Following diversion. these 
waters flowed from Walnut Creek to Big Dry Creek 

' . ' and s u b q u c n ( l y  to the South Platte River. The RFP 
contribution to total flow in the South Platte River 
would be less than,approximatcly 0.2 percent hascd on 
South Platte River flow, as measured at the Henderson. 

, Colorado. gaging station during water year 1991 
(October I990 - September 1991) (UGLJ2). 

Municipd witer supplies near RFP do not serve resi- 
dences nearest the plant. For these residcncks. drinking 

' water  is likely from well water or bottled water 
t sources. ' Cumntly. it is believed that no offsite drink- 

ing water wells have been contaminated with radiox- 
live materials'as a result of RFP activities. Extcnsivc 
charicerimtion of background radioactivity concentra- 
tions in groundwater and the hydlogcology of RFP are 

' 

, .  
. 

. .  
, . .. .: . . .  

' 

, in progress to verify this belief. 
. -  

During 1991. Dlutonium concentrations in Pond C-2 - 
ivenged 1.3 x 10-I' pCi/ml (4.8 x IO-* Bqll). Avcragc 
americium concentration was 8.0 x 10-12 pCi/ml (3.0 x 
I O 4  Bqll). These concentrations were used as the 
water ingestion source term for [he maximum individ- 
ual dose vsessment.. Uranium-233. -234 average con- 
centration in Pond C-2 was 8.5 x 10-10 pCi/nil (3.1 x 
I O 2  Bq/l) and the avcra'ge concentration of uranium 
-238 in Pond C-2 was 1 . 0 ' ~  
Bq/l). The average concentrations o C  uranium-233. 
-234. and uranium-238 in incoming raw water were 4.4 
x 1 0 1 0  pCilml (1.6 x 1W2 Bqll) and 3.7 x 
pCilml (1:4 x Bqll). respectively. The source 
terms used for uranium ingestion were the difference 
betwecn the Pond C-2 and raw water concentrations for 
each of the two uranium isotope catcgorics: 4. I x 
pCi/ml (1.5 x 1W2 Bqfl) for  uranium-233. -234. and 
6.3 x pCi/ml (2.3 .x Bq/l) for uranium-238. 
The averuge tritium conceniration in Pond C-2 was 8.1 
x pCilml (3.0 Bqll). Trit ium is a relatively 
insignilicant contrihutor !o dose at such low concen- 
trations because the radiation i t  emits is a very low 

pCi/ml (3.7 x 
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cncrgy hcta radiation that has a rclativcly small do.% 
conversion factor. . 

A potcntial exposure pathway added to the RFP radia- 
tion dose assessment for 1991 is direct ingcstion of 

, contaminated soil. Inclusion of this pathway is cons.is- 
lcnt with approaches to risk assessment suggested by 
thc EPA in Risk Assessntent Guidance for  Superfund, 
klirme I ,  Human Health Evaluation Manual (Part A )  
(EPA89b). An intake rate of I 0 0  mg/day is assumed 
for this pathway. The plutonium-239. -240 in soil eon- 
centration from onsitc sampling location 2-126 was 
taken as  conservatively representative of soil for resi- 
dences nearest RFP. Americium-241 was calculated to 
hc 20  percent of the plutonium-239,. -240 conccntra- 
lion, based on maximum ingrowth of americium-241 
from plutonium-241 in typical RFP weapons-grade plu- 
tonium (DOESO). The 1991 measured plutonium-239. 
-240 concentration inxoil at the 2-126 location is 0.25 
pCilg (9.3 x 10-3 Bqlg) (see Figure 3.5-1 and Table 3.5- 
I ) .  The calculated americium-241 concentration is 
0.05 pCi/g (1.9 x 10-3 Bqlg). . 
Ground-plane irradiation by external penetrating radia- 
tion from contaminated soil areas is  included as a 
potential pathway of exposure. although it is a relative- 
ly small contributor to dose. External penetrating radi- 
ation associated with radioactive' materials of impor- 
tance ,at RFP is geneially of low energy and intensity. 
The kround-planc irradiation source term used for this 
assessment is again based on the plutonium concentra- 
tion in soil measured at the onsite 2-126 location and 
an assumed soil density of I gram per cubic centimeter 
(g/cm3). and a sampling depth of 5 cm used to deter- 
mine areal Concentration. The plutonium-239. -240 
areal source term is 1.3 x pCi/mZ (4.6 x lo2 
Bq/m2). The amcricium source term is estimated at 2.5 
x 

Table 6-3 sirmmarim the radionuclide concentrations 
used for calculating the estimate of maximum radiation . 
dose to an individual member of the public from all the 
idcntified potential pathways of exposure. From these 

pCi/m2 (9.3 x 10' Bq/m2). 
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concentrations and dose conversion factors given in 
Table 6-2, a 50-year dose commitment of 3.2 x IO-'  
mrem (3.2 x mSv) is calculated as the EDE from 
all pathways. The bone surfaces receive *e highest 
calculated individual.organ d0.k (Table 6-4). The bone 

' surfaces dose. is  5.3 mrem (5.3, x IC2 mSv). The DOE 
radiation protection standard for members of the public 
for all pathways and for prolonged periods of exposure 
is 100 mrem/yr (1  mSv/yr) EDE. The maximum site 
boundary dose in 1991 represents 0.32. percent of the 
standard for all pathways for EDE. 

, . 

. .  . Table? I 
*Year Committed 00s Epulvalent h m  1 Year of Chmnlc Ihtak&xposutu 

h m  the RFP In 1991 . *  

E M -  , . .  
, ,LllnaEqdnlent , .  ura -eonssub$.., IJIng, 

. l a awl  - 0 0 (muml 

' ' Msrjm&SieBoMday . 32x18' . 4 . 9 X l d  5.3 . 1 . 6 ~ 1 8 ~  

Radiation Dose from 
A t  Pathway Only 

EPA-approved methodology (EPA89a) is  used to 
demonstrate compliance with CAA NESHAP standards 
for airborne, radioactivity emissions. As of December. 
15. 1989,.the EPA-approved s h d a r d  is based on mete- 
orologicalldose modeling of air emissions using the 
AIRDOS-PC or CAP-88 computer codes. Table 6-5 

' lists the 1991 radioactivity air emissions used as  input 
to the AIRDOS-PC computer code. These emissions . 
include building air eflluenl release values for the year 

' 

I 
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of each segment's iadial distance. These EDEs were 
used as estimates of the average radiition dose to an 
individual residing within.the segmenr 

Natural Background 
Radlaflon Dose 

Multiplying the popuiaion (number of persons) wi$in : . 
a segment by the average individual dose (in rem or 
sieverts. 1 Sv.= 100 rem) within the.segment results in 
a calculaced col(ective population dose fo; each seg- 
ment in units of person-rem (or person-Sv). The total 
person-rem for all segments is the collective, population 

. dose for a dislance of 50 miles around RFP. as present- 
ed in Table 6-6 for 1991. >e collective population 
dose within 50 miles of RFP was calculaied as 0.9 per- . . 
son-rem ( 0 . 9 ' ~  10-2 person-Sv). Significantly, the ' , 

majority of this collective population dose results from 
estimated contaminated soil resuspension from the 903 
Pad are; of RFP. A very small contribution (5 t 
person-rem (5 x 10-5 pcrson-Sv]) is attributable to mea- 

, 

, 

. _', 

. . 

sured bu,ilding air emissions for 1991. . .  

EDEs from,RFP may be compmd to an average annu- 
al EDE for the Denver area of about 350 mrem (3.5 
mSv) from natural background radiation (NA87b) 
(Table 6-7). N a t m l  background radiation for Denver 
is higher than shown for the total body in RFP annual 
reports prior (0 1985 and also higher than shown for 
EDE in the 1985 and 1986 m n u d  reports. The level 
reflects the most recent assessment of natural back- 
ground radiation exposure of the population of the , 

United States by the NCRP. It includes Ihe significant 
'contribution to EDE from inhaled indoor radon, as well 
as the adoption of the ICRP 30 melhoilology of radia- 
tion dosimetry. Cosmic radiation and external prlmor- 
dial nuclides sources shown in Table 6-7 reflect ,the 
regional dose levels for the R n v e r  area from the high- 
e r  elevation and greater concentration of naturally. 
occurring uranium and thorium in soil. The i'nternal 
primordial nuclides source includes the average dose 

, from indoor radon estimated by the NCRP for the 
entire Uniwd Statcs. Investigations are now being con- 
ducted to determine whether any I .  regional diffewnces in 

. 

. 
' 

. 
, . ' 

indoor radon doses exist. Once thesestudies ,are com- 
pleted and published. the estimates of natural back- 
ground radiation dose for the Denver area may be 
modified to reflect indoor radon doses specific to this 

' 
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QUALITY ASSURANCE 
REQUlREMENTS 

ENVIRONMENTAL 
MANAGEMENT 
QA'PROGRAM 

I Rocky Nots Plant 
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, : . .  . . i  t: ..s - ' 

. QA requirements that are appkable  to environmental 
management activities at the RFP include those estab- 
lished by the DOE, RFP. and EPA. DOE Order 5400. I ,  

' Generol Environmental Prvrecrion Progrunt, has cstab- 
lished QA requiremenu that apply to all DOE environ- 

' mental monitoring and surveillance programs. The 
Rocky Flurs Quoliry Assiirunce Moniiul (RF QAM) 
consisu of 22 quality &quiremen& that arc potentially 
applicable to all RFP programs, inc1,uding environmen- 
tal managemint programs. Both DOE Order 5400. I 

. and the RF QAM include hy refelence the QA require- 
mcnjs of DOE Order 5700.68. euoliry Assurnhce. 
DOE'Order 5700.68 endorscs thc IX QA criteria and 
supplemental requiremenu of the Ainericuii Society r,f 
Mechonicol Engineers N@A-I .  Qurility Assirrmce for 
Nuclear Fociliries (ASME89). The RFP IAG requires 
DOE to prepare and implement a QA Project Plan for 
the environmental restoration program activities speci- 

9 '  fied in the IAG that incorporates the 16 quality ele- 
menu of EPA lnrerim Ciriilelines r r i t d  S j i e ~ i j i c ~ r i u i i ~ f i ~ r  
Prenoring Quality Assurunce Project Pluiis (EPAXO). 

' 

, 
. 

, The Environmental Management (EM) Department 
initiated development of a comprehensive QA Program 
for EM activities in.1990. The EM QA Program that 
has been developed identifies the QA requirements that 

. apply to EM programs and projects and establishes 
. .  methods. controls. ang responsibilities for meeting 

those requirements. The EM QA program integrates 
quality requiremcntstsiahlished by DOE, RFP. and the 
E M .  Previously. QA requiremenis and responsibilities 
set forth in the RFP Non-Weapons Quality Assurance 
Plan were applicable to EM programs. 

T h e  current EM Q A  Program consists of ( I )  the 
Quality Assurance Plan Description (QAPD) (EG92d). 
(2) the RFP Sitcwidc Quality Assurance Project Plan 
(QAPjP)  for CERCLA Remcdial  Investigations/  
Feasibility Studies and RCRA Facility Investigations/ 
Corrective Measures Studies Activities (EG9le). and 
(3) Ehl Administrativc.,and Operating Prucedurss. 
The requirements. methods, ion~rols .  and responsihili- 
ties estahlishcd in the QAPD apply to a11 EM programs 
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. and projccLq, whcrcas those cstahlishcd in the QAPjP . 
apply only to RFP cnvironmcntai restoration program 
activitics that arc required hy the IAG (the QAPjP was 
prepared in addition to the QAPD hecausc it is a deliv- 
crahle specified in the IAG). The EM administrative 
procedures provide administrative controls and direc- 
tion for the performance of a program. project, or activ- 
ity. The EM operating procedurcs provide controls and 
dircclion for performance of routine operations and for 
the collection ,and analysis of cnvironmcntal samplcs. 
which generate environmental  measurement data. 
These procedures include the Standard Operating 
Procedures that are dcvcloped to implement the envi- 
ronmental restoration program and are submitted to the 
EPA and CDH for review and approval. which together 
with the QAPjP comprise the sampling and analysis 
plan for thc RFP cnvironmcntal restoration program. 

' 

The QAPjP was approved by the EPA and CDH in 
June 1991. The first draft of the QAPD was revised 
significantly during 1991 based on review and guid- 
ance from the EG&G Rocky Flats QA Organization. 
The,rcviscd QAPD received concurrcnce from the 
Assistant General Managers of the Environmental & 

, ' Waste Management and the Q A  Organizations in  
Dccemkr  1991; it was approved on January 23. 1992. 

Thc QAPjP is supplemented by QA Addenda (QAA) 
that are prepared for each environmental restoration 
program work plan. .QAA specify any additional quali- 
ty requirements, quality controls, and methods that arc 
spccific to the work activities addressed by the respec- 
tive work plan. Q h A  also address project-specific data ' 
quality ohjectives and refercncc applicable operating 
procedures. During'l991, 15 QAA were submitted to .  
EPA and CDH for review. Scven of those 15 have 
bcen approved. and the others are in the review andlor 
comment rcsponsc:stage. Three additional QAA for 
treatability studies,  were prepared and approved by 
projcct managers. : 

. 

I 
I 

I 

1 

I 
I 

! 

1 ' : :  
i ! > I  

. .  
i I 
I 

. ,  

As a result of dcvclnping the EM QA Program. the 
potential need for preparing and implementing 66 
administrative Drocedures and I19 onerat iw nroce- 

i 
I 
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administrative procedures were approved and 30 others 
were drafted and are in va jous  stages of review. Of 
the 119 proposed operat ing procedures,  85 were 
approved during 1991 and 29 others were drafted and 
are in various stages of review. The EM administrative 
procedures (3-21000-ADM and I-21000-ERM) and 
operating procedures (5-21MH)-OPS) have been pro- 
posed, drafted, and approved. 

I 

Qua/Hy Assurance Implemcntation of QA Program requirements, controls, 
lmplemenfcrtlon Ver/f/caf/on and methods is verified b y  conducting internal readi- - 

' ness reviews, surveillances, and oversight i n s w t i o n s  
of EM program and project work activities. Internal 

.QA verification activities a& performed by EM or con- 
tractor personnel who are  independent of the work 
activities being conducted. In addition to these internal 
verification activities. the EG&G Rocky Flats QA 
Organization conducts independent audits of EM pro- 
grams and projeck. , 

During 1991, approximately 130 internal oversight 
inspections of environmental restoration activities were 
conducted under.  the direction of the Remediation . 
Programs Division Quality Coordinator. The activititx 
of 16 subcontractors were inspected to ensure that 
activities were being conducted in compliance with the 
requi,rements and specifications of the QAPjP. QAA. 
work plans, and operating procedures. Inspections 
consisted of observations of the activities being per- 
formed and examination of the records generated by 
the activity. These oversight inspections were per- 
formed in the field at sampling and test sites, at the 
main decontamination facility. and at the subcontrac- 
tors' field trailers. Following is a list of activities that 
wereinspected. ' 

Collecting'geotechnical. hydrologic, and ecological 

Augering, drilling, and coring 
Trenching 

, 

environmental samples 

Logging and handling gootechnical materials 
Handling. labeling, containerizing, preserving, and 

I ... ..I. 
, ~ , ~ 

. shipping samples 
Tracking (sample chain-of-custody) samples 

, , ',q ??&?A. .: -_I : 
* -. I 
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Installing monitoring wells and piezometers 
Field surveying ' 

Field analysis and generating field measurement 
data 
Radiological screening of environmental qmples 
Documenting samples 
Decontaminating general and heavy equipment 
Collecting and/or preparing quality control'sample 
blanks 
Calibrating instruments and recording calibration 
Storing sampleS 
Using and maintaining current work plans. pr0ce'- 

! 

The primary activities inspected included those con- 
ducted at Operable Unils I and 2 (881 Hillside and 903 
Pad. Mound. and East Trenches. respectively). sitewide 
geologic charackriution studies, and baseline ecologi- 
cal field investigations. . Inspection checklists were 
used to conduct the inspections. and the results of each 
inspection were documented on an Environmental 
Management Inspection Report. 

In 1991. five readiness Lyiews were conducted on EM 
activities. Readiness reviews are performcd to deter- 
mine whether a planned project or work activity is  
ready to proceed. Readiness reviews are performed 
under the direction of the Quality Assurance. Program . . 
Manager (QAPM). who selecls a readiness review team 

, leader'and a readiness review tern. The leader pre- 
pares a readiness review checklist. which consists of. 
applicable work activity prerequisites. requirements, 
and other penincnt information that provides evidence . ' 

.for dctermining readiness. The checklist is then used to 

, . document the readiness to proceed with the project or 

. 

' 

. 

. 

. work activity. 

Readiness reviews were conducted before the follow- 
ing EM projkls began. . 

Opcrahle Unit I (881 Hillside) Phme,IlI RFURI 
Phasc' I IA Construct ion of the R81 Hills ide 
Crciundwatcr Treatment System ' 

' 
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Operable  Unit  2 (903 Pad. Mound:and East 
Trenches) P h s  I I  RFURI 
Construction and System Testing or the South 
Walnut,Creek SurCace Water Granular Activated 
Carbon Treatment Unit 

. .  

. Operation of the Main Decontiination Pad 

After the above listcd projects began. an internal QA 
surveillance was pcdornied for each project undcr the 
direction of the QAPM. In addilion to [he ahovc listed 
projecls. a surveillance w u  also cpnductcd of drilling 
and field sampling activities associatcd with the envi- 
ronmental .restoration program. These surveillances 

of obSewing'prrijcct'wor!c activities 16 verify 
dwere'being conducttd according 10 the QA 

.requiremcnls swcified in the OAPiP. OAA (as appro- 

' 

. . 

I 
I '  . RADlOLOGlCAL HEALTH ' 

uBomrowEs. . . 
I .  

1 
I 

I 
I '  
1 

- _ -  .. . 
priate). and project work plans. The result of each sur-, 
veillance is documented in a report prepared by the 
suwil lancc team leader. .The survcillancc rcport dtru- 
ments obscrvations. deficiencies. and rccommcnda- 

,tions. . 

The EG&G Rocky Flals QA Organization conducted 
an indepcndcnt audit of the EM QA Program in 1991 to 

.verify that the program complies with RFO require- 
m u m .  

The QA practices currently opcrative within the RFP 
Radiological Health Lahoratorics (RtIL) QNQC 'pro- 
gram include the following elements. 

Development. preparation. revision. issue. and con- 
trol of all laboratory procedures and doeumcnts 
according to the RFP/NQA- I Document Control 
System. 
Scheduled instrument calihration. control chaning. 

. and pxventive maintenance. 
. Scheduled analytical prcx.css control charting, trend , 

a analysis. out-of-control actions. and recurrence 
'control. 
)...'.. 41 t i L i p ; I i i w  111 interlahordtory quality comparison 

' prngnms. 
Intrd?hordtory quality control progranis. 

I 
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The  RHLs  participate in the EPA Environmental  
Monitor ing Sys t ems  Lahoratbry and  the  D O E  
Environmental  Measurements Lahoratory (EML) 

RHLs' participation in this program for 1991. . 
' crosscheck programs. Table 7-1 summarizes  the . 

~~ ./ " ,  .-- .. .- ....., *, . ..$, , , - , - . ... . 
.- * 

..: ..-(?,. . 
. a  ,:.I Table7-1.. '. . . . 

' , R&l6ghlHenRh L&mtorh'Pattklpat&m In the EPA'Emf&h&l 
' 

Monltdng S e m s  l&omtoy Cmsschuck P m g m  Durhg 1691 , ; 
. 3 . .,<. . . I  

. .  * .  . I  

, . .  
- .  
. .  

. .  . . . .  9 .  . .  . (  

: . , a  . . I  ' . I  , ,** ,.,. ,: ,&:'.:.',,&*' "' 

_ c  

All environmental ficld samples received for analysis 
hy the RHL arc configured into Quality Control (QC) 
Sample Batches, which consist of a group of twelve or 
fcwcr samples that includc duplicate internal matrix 
surrogate controls, matrix hlank, and any inkrlahorato- 
ry control standards. Each set of samples (hlank and 
controls) comprise a Q C  Batch and is assigned a 
unique QC hatch numhcr. Each sample can he corrclat- 
ed with, and traced to. its corresponding hatch. The 
statistical evaluation ,of the defined control sample 
parameters deteiminc the acceptahiliiy of the sample 
hatch data rclative to the data quality specifications 
(data quality objectives) agreed upon with the cus- 

' tomer. I f  any samples require reanalysis. they are 
included in another QC hatch. 

A sample analysis or QC Batch may he rejected.and the 
sample or hatch scheduled for rcanalysis for one or 
mnre of the following rcasons. 

. 
' 

Overall chemical rccovered of the internal standard 
for any sample analysis is < I O  percent or > 105 
percent. 
A QC hatch fails one or more of the customer 
agreed upon data quality criteria for accuracy, prc- 
cision. or sensitivity. 
A sample alpha energy spectrum is not acceptahle 
hccause of extra andor  unidentified peaks. e x c e ~ ~  
noise in hackground areas, or poor resolution of. 
pcaks. 
The chemist in charge has reason to suspect the 
analysis hccausc of historical knowledge or indica-. 
lions of sample and control mixup. 

' 

Any unusual condition affecting the results. nokd dur- 
ing sample collection. analysis,  or  QA,  review. is  
reported 10 the appropriate management officials. 
Quality Assurance provides written notification to 
management to suspend any analytical operation. pend- 
ing review and corrective actions. when proceSs control 
charts or other statistical evaluaiions indicate that the 
process is out of control. 

' .  
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GENERAL LABORATORY The Analytical Laboratories Quality Assurance Plan 
provides comprehensive 'guidance to the General 
Laboratory to ensure data quality.' The laboratory orgi- 
nization. functions. responsihilities, policies, and pro- 
grams that comprise  the overall  Q A  program a re  
described. Following are highlights of the program. 

0 Staff qualification and training 
e Analytical procedure development, 'control, and 

compliance 
Laboratory records and sample handling protocols 
Analytical instrument ca'lihration and maintenance 
Reagent purity and standardization 
Measuremen! control and data review 
Self-appraisals and corrective actions 

Detailed quality control for the reliability of analytical 
d h a  is provided in each General Laboratory analytical 
operating procedure. Typically, samples are analyzed 
in daily hatches containing approximately 25 percent 
control samples. Control samples consist of various 
blanks, duplicates, standards. and spikes. This 
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' batching of s m p l e s & l  controls ensures rcproducihle. . 
quality measurements. Traceahle standards arc pre- 
pared both within and independently of the labOritory. , . 
Reportability of data is judged by ( I )  the hchavior of 

' 

. independent blind sample programs to control and 
, ils%ss analytical measurements. More'than 125 blind 

samples a re  submit ted monthly to the  Genera l  
Laboratory for the RFP lnteraciive Measuremen! 
Evaluation and 'Control System. This program pro- 
vides immediate feedback on analyses as well as 

' monthly reports and meetings to review analytical , 
results. Performance samples from the EPA for the 
NPDES program are analylxd and evaluated annually. 
Environmenti l  s amples  from, the United States 
Geological Survey (USGS) an: evaluated hiannually. 
The laboratory panicipates in ridiochemislry programs . 
conducted,hy the EPA Environmental Monitoring 
Systems Lahoratory and thc DOE EML. The Gcneral 
Lahoratory also purchases (from an indcpcndcnt com- 
mcrcial laboratory) a suite of water samples for a quar- 
terly progrim administered by the laboratory QA ofti- , 

. 

. .  . .  

' 

' 

, 
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I .  Millirem per year 
Meterper second 
Cubic meter per second . 
Millisievcrt 
Millisievert per year 
Mi c roc u ri e 
Microcurie per square meter . 
Microcurie per milliliter . .  
Microgram 
Microgram per plter . .  
Microgram per liter 
Microgram per cubic meter 
Microgram per milliliter 
Picocurie 
Picocurie per gram 
Picocurie per liter 
Part per billion 
Partper million , . 
Pint 
Percent 
Roentgen equivalent man . 
Roentgen equivalent man per year 
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Chemical Elements and Compounds 
I .  
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! Cr ; 
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M n ,  i 
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Mo 
N \ . . .  

Na.. \ i 
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I N o 2  
NO3 
0 3  

. . I  
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I Pb 

...,.., PCB 
. I  

. , , -.:.PCE. 
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" Ru 
Se 

, .so2 ; 1 
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I TCA 

TCE . !  
j I .  Tm 

. mu ! 
. ,  zn 

, . SO4 
- S r  . '  
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Americium 
Barium 
Ber)tllium 
Calcium . 
Carbon Tetrachloride 
Chlorine . 
curium 
Carbon Monoxide 
Cobalt 
Chromium 
Cesium 
Iron 
Hydrogen-3 (Also called Tritium) . . 
Magnesium ' ' . .  
Manganese . .  

I 

. .  

Molybdenum 
Nitrogen 
Sodium 
Nitropn Dioxide 
Nitrae 
Ozone 

' Lead 
Polychlorinated Biphenyls 

' Tetrachloroethene 
Plutonium 
Ruthenium 
Selenium ' 
Sulfur Dioxide 
Sulfate 
Strontium 
1.1.1 : Trichloroethane 
Trichlomethene 
-Thulium 
Uranium 
Zinc 
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FFCA 
FlFRA 
FONSl 
FSP 
FYP 
GAC 
GI 
H&S 
HEPA 
HQ 
IAG 
ICP 
ICRP 
IHSS 
IMnRA 
LDR , 

LEPC 
LLW 
MAP 
MDA 
MDL 
MSDS 
NAAQS 
NCC 
NCRP 
NDA 
NEPA 
NESHAP 
NHPA 
NO1 
NOID, 
NOV 
NPDES 
NPL 
NQA I 

OPWL 
ORNL 
OSHA 
ou 
PA 
PElS 

NRC' 

PM-10 

. .  .( Q 

Federal Facilities Compliance Agmment 
Federal Insecticide, Fungicide, and Rodenticide Act 
Finding of No Signif ica  Impact 
Field Sampling Plan 
Five-Year Plan . 
Granular Activated Carbon ,' 

Gastrointestinal 
Hglth and Safety 
High Erficiency Particulate'Air 
Headquarters ' 

Inter-Agency Agreement 
Inductively Coupled Plasma 
International Commission on Radiological Protection 
Individual Hazardous Substance Site 
I n t e h  Measuresflnterim Remedial Action 
Land Disposal Restrictions 
Local Emergency Planning Committee 
Lowrlevel Waste 
Mitigation Action Plan - 
Minimum Detectable Amount 
Minimum Detection Limit 
Material Safety Data Sheet 
National Ambient Air Quality Standards 
NEPA Compliance Committee ' 

National Council on Radiation Protection and Measurements 
Non-Destructive Assay 
National Environmenml Policy Act . 
National Emission Standards for Hazardous Air Pollutants 
National Historic Preservation Act 
Notice of Intent 
Notice of Intent to Deny 
Notice of Violation 
National Pollutant Dischargt Elimination System 
National Priorities List 
Nuclear Quality Assurance 
Nuclear Regulatory.Commission; National Response Center 
Original Process Waste Lines 
Oak Ridge National Laboratory 
Occupational Safety and Health Act 
Operable Unit 
Protected Area 
Programmatic Environmental Impact Statement 
Particulate Matter less than 10 micrometers in diameter 

' 

I 

, 

PRMP EIS 

QA 
QNQc 
QAMS 
QAPD 
QAPjP 
QAPM 
QAPP 
QM w -  
RACT 
RCRA 
RDLWP 
RFYllI 
RFO 
RFP 
RFQAM 
RHL 
RUFS 
ROD 
RPP 
RS , 
SAAM 
SARA 
SARF 
SDWA , 
SERC 
SI 
SOP 
sow 
S P C U E h P  

SSP 
STP 
su 
SWMU 
TCLP 
TDS 
TLD 
TRG 

L TRu 
TSCA 
T9P . .,- 
yP ,.:;;. 

Plan for Prevention of Co rsion 
.. .. 

PPCD 
. .  . *  . . _  

Plutonium Recovery Modifxation Project Environmental 'Impact 
StatemFnt 
Quality Assurance 
Quality AssurancdQuality Control 
@ality +usance Management Staff 
Quality Assurance Program Description . 
Quality Assurance Project Plan 
Quality Assurance Program Manager . 
Quality Assurance Program Plin 
Quality Assurance Requirements , 

Quality Control 
Reasonable Available Conml Technology 
Resource Conservation and Recovery Act 
Radionuclides Discharge Limits Work Plan 
RCRA Facility InvestigationslReniedial Investigations 

' Rocky Flats Wice 
Rocky Flats Plant 
Rocky Flats Quality Assuranie Manual . ' 

Radiological Health Laboratories 
Remedial'InvestigationlFeasibility Study 
Record of Decision 
Resource Protection Program . 
Responsiveness Summary 
Selective Alpha Air Monitor 
Superfund Amendment and Reauthorization Act 
Supercompactor and Repackaging Facility 
Safe Drinking Water Act 
State Emergency Response Commission 

Standard Operating Procedure 
Statement of Work 
Spill Revention Control and Countermeasudest  Management 
Ractiices 
Site-Specific Plan . 
Sewage Treatment Plant 
Standard Units 
.Solid Waste Managementunit ' . 

' 

\ 

, International Standard 

. .  

Toxicity Characteristic Leaching Procedure.' _ .  
\ .  Total Dissolved Solid 

Thermoluminescent Dosimeter . 

Technical Review Group 
Transuranic . 

Toxic Substances Control Act 

TreatabilityStudy Work Plan . 
- Total Suspended Particulates . 
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USGS . United Stales Geodgical'Survey . 
VOC Volatile Organic Compound 
WET . , Whole Eff!uentToxicity ' 

'WSRIC . Waste Stream and Residue Identification ahd Characterization 
WWTP Wasd Water Treatment Plant , , 
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GLOSSARY 

activity.. See radioactivity. . .  

air pollutant. Any fume, smoke, parti&I?te mater. vapor. gas. or combination thereof that 
is emiited into or otherwise enters the atmosphere. including, but not limited to. any physi- 
cal. chemical, biological, radioactive (including source material, special nuclear material. 
and by-product material?) substance. or m?erial. but does not include water vapor or stcam 
condensate. 

aliguot. Of. pertaining to. or designating an exact divisor or factor of a quantity. cspecially 
ofan integer. . 
alpha particle. A.positively'charged panicle emitled from 'the nucleus of an atom having 
the same charge and mass as hat of a helium nucleus (2 protons. 2 neutrons). 

a t o m :  Smallest panicle of an element capable of entering into a chemical reaction. 

beta particle. A negatively charged panicle emiited from the nuclcus of an atom having a 
mass and charge,equal to that of an elecuon. 

concentration:. The amount of a specified substance,or amount of rddioactivity in a givcn 
volume or mass.. . 

eontamination. The deposition of unw+te.d radioactive or hamrdous material on the sur- 
faces of s m c t u m .  mas. objecu. or personnel. 

. .  

cosmic radiat ion Radiation of many types with very hikh energies. originating outside the 
earth's atmosphere. Cosmic radiation is one source contributing to natunl background radi- 
ation. 

curie (Ci): The traditional unit for measurement of radioactivity based on thc r ~ t e  or radioac- 
live disintegration. One curie is defined as 3.7 X 1010 (37 hillion),disintegr~tions per scc- 
ond. Several fractions and multiples of the curie are in common usage. 

millicurie (mCi). I 0 3  Ci. one-thousandth of a curie; 3.7 x IO7 disintegrations per 
second. 

microcurie (pa). 1 0 6  Ci. one-millionth of a curie; 3.7 x I @  disinlegrations per 
second. 

rianocurie (nci). IO9Ci. one-billionth of a curie; 37 disintegr3tions p"r srconrl. 
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picoeurie (pCi). 
ond. . I  

.ferntocurie (Ki). l o i 5  Ci. one-quadrillionth of a curie; 3.7 x 10-5 disintegrations 
per second. 

attocurie (aCi). I O t 8  Ci, one-quintillionth of a.curie; 3.7 x 
second. 

Ci. one-trillionth of a curie; 3.7 x disintegrations per sec- 
. .  . . .  

. .  
. .  

disintegrations per ' 

decay, radioactive. The spontaneous transformation of one radionuclide into a different 
radioactive or noniadioactive nuclide. or into a different energy state of the same radionu- 
clide. 

Derived Concentration Guide (DCG). Secondary radioactivity in air and water concentra- 
tion guides used for comparison to measured radioactivity concentrations. Calculation of 
DCG assumes that the exposed individual inhales 8.400 cubic meters of air per year or 
ingests 730 liters of water per year at the specified radioactivity DCG with a resulting radia- 
tion dose of 0.1 rem (100 mrem) EDE. 

disintegration, nuclear. A spontaneous nuclear transfohnation (radioactivity) characterized 
by the emission of energy andor mass from the nucleus of an atom. 

dose, absorbed. The amount of energy deposited by radiation in a given mass of material. 
The unit of absorbed dose is the rad or the gray ( I  gray = 100 rad). 

dose commitment. The total radiation dose projected to be received from an exposure to 
radiation or intake of radioactive material throughout the specified remaining lifetime of an ' 
individual. In theoretical calculations, this specified lifetime is usually assumed to be 50.  
years. 

.. . 

, 

dose equivalent. A modification to absor&d dose that expresses the biological effects of all 
types of radiation (e.g.. alpha. beb. gamma) on a common scale. The unit of dose equivalent 
is the rem or the sievert ( I  sievert = 100 rem). 

ephemeral. Lasting for a brief period of time; short-lived, transitory. . 

. exposure. A measure of the ionization produced in air by X-ray or gamma + radiation. m e  
special unit of exposure is the roentgen (R). 

friable. Readily crumbled; brittle. 

gamma ray. High-energy, short-wavelength electromagnetic radiation emitted from the 
nucleus of an atom. Gamma radiation frequently accompanies the emission of alpha or beta 
particles. Gamma rays are identical to X-rays excem for the source of the emission. 

half-life, radioactive. The time required for a given amount of a radionuclide to' lose half 
of its activity by radioactive decay. Each radionuclide has a unique half-life. 

isotopes. Forms of an element having the same numher of protons in their nuclei and differ- 
ing in the number of neumns. 

minimum detectable concentration (MDC). The smallest amount or concentration of a 
radioelement that can be distinguished in a sample by a given measurement system ih a pres- 
elected counting time at a given confidence level. 

natural radiation. Radiation arising from cosmic sources and from naturally occurring. 
radionuclides (such radon) present in the human environment. 

outfall. The place where a storm sewer or effluent line dischargt% to the environment. 

part per billion (ppb). Concentration unit approximately equivalent to.micrograms per 
liter. 

part per million (ppm). Concentration unit approximately quivalent to milligrams per 
liter. 

pathway. Potential route for exposure to radioactive or hazardous materials. 

person-rem The traditional unit o€ collective dose to.a population group. For example, a 
dose of 1 rem to 10 individuals results in a collective dose of10 person-rem. 

quality facer. The factor by which the absorbed dose (in fad or gray) is multiplied to 
obtain the dose equivalent (in rem or sievert). The dose equivalent is.a unit that expresses 
on a common scale for all ionizing radiation the biological damage to exposed persons. It is 
used because some types of radiation, such as alpha particles, are more biologically damag- 
ing than others. 

rad. A traditional unit of absorbed dose. The Intemational Syste'm of Units (SI) unit of 
absorbed dose is the gray (1 gray = 100 rads). 

.I : 

I _  

. .  

radioactivity. The spontaneous emission of radiation, generally alpha or beta particles, 
often accompanied by gamma rays, fromthe unstable nucleus of an atom.. 

d o n u d i d e .  An atom having an. unstahle ratio of neutrons to protons.so that it will tend 
toward stability by undergoing radioactive decay. A radioactive nuclide. _ .  

rem. The traditional unit of dose e&~ivalent: Dose equivalent is freauenllv reoorted in units 
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roentgen iR). 'he  traditional unit of exposure M X-ray or gamma radiation based on the 
. . ionization in air c a q d  by the radiation. One roentgen is equal to 2.58 x lo! coulombs per 

kilogram of air. A common.expression of .radihtion exposure is the milliRoentgen (1R = 
loo0 mR1. 

. 
' 

. I  

I 

. .  1 

sievert (Sv). International System of Uniu (SI) unit for radiation dose(1 sieven = 100 rkm). '. , , .  

thermoluminescent dosimeter (TLD). A device used to measure external sources (i.e., out- ~ 

side the body) of penetrating radiation such X-rays or gamma rays. 
I 

. .  
'h- I .  - .  

uncontrolled area. 'Any area ~p which,access is not controlled for the purpose of protecting 
individuals from exposure to radiation and radioactive maleeals. The area beyond the 

worldwid&fallout. .Radioactive.debris from a,mosphenc weapons testing tha; is either air- 
borne and cycling around the earth or has bken deposiikd on the e h ' s  surface: . 

' 

, 
. 

1 ' .  . .  . boundary of the RFP is an uncontrolled am. I , ' .  . 
.. li . 
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' INTRODUCTION 

IONIZING RADIATION 

Types of Radlatlon 

. .  
. . .. . 

I 

Activities at the RFP involve handling radioactive 
materials and operating radiation-producing equipment. 
Environmental monitoring programs include monitor: 
ing for potential exposures to the public from RFP- 
related radiation sources. This section provides the 
basic concepls of radiation to assist in the understand- 
ing and interpretation of monitoring-information and 
radiation dose assessment. 

Further discussion on sources of ionizing radiation can 
be found in Report No. 93 of the National Council on 
Radiation Protection and Measurements. Ionizing 
Radiation Exposure of rhe Populftion of the United 
States (NA87a). from which much of the information 
in this section was derived. 

i r 

Many kinds of radiation exist  in our environment. 
Visihlclight and heat radiating from a warm object are. 
examples. Radiation 'from radioactive materials and 
radiation-producing equipment is called ionizing radia- 
tion. ionizing radiation has sufficient energy to sepa- 
rate electrons from'atoms of material. This separation 
. is,callcd ionization. When  ion iz ing  radiation i s  

absorbed in living'tissues, it can cause damage from the 
ionization process. Cogsequcntly. ,protective measures 
may he required to minimiu: the amount of ionizing 
radiation to which a person might be exposed. . , 

- !  

. .  
Common types of ionizing radiation include alpha, 
beta,, gamma. X-ray, and neutron radiation. While all 
types can produce ionization. they have other differing 
properties including their ability to penetrate or pass 
through materials. Alpha qdiation penetrates poorly; a 
piece of paper or outer skin tissue can stop it. Beta 
radiation has  low to moderate penetrating ability: 
Gamma. X-ray, and neutron radiation usually have 
much greater penetrating ability. Radiation produced 
by medical X-ray machines. for example, is  able to 
pass through a human body. 

, 

f '  

! 
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Productlon of Radlatlon 

Radiation Do . .  

SOURCES OF RADIATION 

Natural Sources 

Ionizing radiation is produced by radioactive materials 
. . and.,radiation-producing equipment. Radiation:produc- . 

ing equipment includes'x-ray machines and linear 
accelerators. Electrical power must be applied IQ this .. 
equipment to produde ,radiation. In contrast. radioac- 
tive malerials will continue IO emit ionizing ndiation 
until h e y  have undergone radioactive decay :to nonra- 
dioactive, stable states. The time required for a mate- 
rial lo  reach this stable state depends ansa material's 
radioactive half-life. Half-life is the amount of time , .  

:required for one-half of the atoms of a radioactive 
' malerial to experience radioactive decay. Half-life is 

.. 

. . .  United States. Sources of natural background radiation 
include cosmic radiation from space and secondary 
radioactive materials (cosmogenic nuclides) created 
.when cosmic radiation enters our atmosphere. Another 
source is naturally occurring radioactive materials 
originating from the earth's crust. refcrrcd to as primor- 
d i d  nuclides. These marrials may contribute to radia- 
lion exposure whcn located oubide the body or when 

, taken into the body through inhalation or ingestion. 
Radon, for example. a radioactive gas derived from 

. uranium. is an impon.ant contrihutor to internal radia- . 
tion cxposure as a result of inhalation inside huildings. 

. 

. 

,,. ..: .. _.. . \ .  

unique and unchanging-for each sx+fic.ra . . ., '...'. . _I_._> . :-. .. . .:: .. - . . 
' ' Half-lives for different.r$d 

seconds to billion's of'years. 

The biological effect of ionizing radiation is called 
radiation dose. Thcradiation can be from a penetrating 
radiation source locatcd ouuide of h e  body (external 
'riadialion) or from radioactive materials taken into thq 
body (internal radiation). In the Unird States, radiation 
dose is measured in the unit called h e  rem or millirem, 
( I  rem = 1.000 mil l i rem).  T h e  comparab le . .  
International Stand,yd (SI) unit of radiation dose is the 
sicvert ( 1  Sv = 100 rem). A rem is a unit of biological 
dose that expresses biological damage on P common 
scale. The EDE is a means of  calculating radiation 
dose. EDE takes into account the total health risk u t i -  
m a r d  for cancer morrality and serious genetic effects 
from radiation exposure re:gardless of which, body tis- 
sue$ rec5ive the dqse or tha sources or types of ionizing . 

( .  

. . 

. , 
,. 

radiation producing thg dose. , , . .  

' !  ' 

I 

I 

, .  

. .  

All living things a: exposed to naturally occurring ion- 
izing radiation. However. since h e  discovery of radia- 
tion apd radioactive malerials at the beginning of his 
century. we might significantly increase our amount of 
radiation exposure through use of artificially produrcd 
or enhanced sources of radiation. 

Naturally occurring sources are the'greatest c6ntributor 
to radiation cxposurcs for the pcople living in the I 

Medical Sources 

Cosmic radiation exposure can increase ?s altilude 
increases because less atmosphere exists to shield 
igainst  the radiation. Some geographical areas have 
higher concentrhtions of primordial nuclides such as 
uranium and thorium. Because thc Denver area is  
located at a relatively high altitude and also has higher 
concenirations of uranium and thorium in rocks and 
soil. ndturally occurring tadiation levels ale higher than 
those in many other regions in the country. 

The annual. naturally occurring EDE to a typical resi- 
dent  of the Denver metropolitan area is given in 

' .Section 6. The to~al for his ana; hascd on current pub'- 
lished reports. is about 350 mredyr .  This estimate 
may increase as the Denver regional difference in 
indoor ndon concentration is determined. By compari- 
son, the eslimated total avenge EDE for a m e m k r  of 
the United States population from natural sources'is 
about 300 mredyr .  

, 

. 

Ionizing ridiation is used in medicine for diagnosis and 
treatment of many medical conditions. This radiation 
can IJC produced by equipment such as X-ray machines 
or linear accelerators. or it can originate from rndiolic- 
tivo iiiiltert31~ i.l:.*)iporatcd iiitu pharmaceuticals. 
Medical diagnosis and treatment account for the largesi 
r:tdiaticin dnxs to the Unitttl States public from artili- 
cially produced sources of radiation. The average EDE 

I 
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AppLlCABLE Gu/DES AND RFP cnvironmcnlal monitoring programs Cvahate  
STANDARDS ’ plant compliance with applicahle guides. limits,, and 

. standards. Guidc valucs and standards for radionu- 
clIdcs i n  amhicnt air and waterhornc effluents have 
hccn adopted by thc Department of Energy (DOE), the 
Colorado Department of Hcalth (CDH), thc Colorado 
Water Quality Control Commission (CWQCC) (water 
only), and hy the Environmental Protection AgcnCy 
(EPA) (for the air pathway only) (CDH78, EPA85). 
Many of these guides arc bascd on recommendations 
puhl ishcd by the lntcrnat ional  Commiss ion  on  
Radiological Protection (ICRP) and the National 
Council on Radiation Protcction and Measurements 
(NCRP). 

AIR STANDARDS 

Effluent Air. Air cfllucnt limits arc  cstahlishcd under the CAA 
NESHAPs. LimiLs for radiation dosc from radioactivi- 
ty cmissions are proinulgatcd hy EPA and are listed 
in Tahlc B-I (sec “Air Pathway Only”). Nonradio- 
active (hut otherwise hazardous) matcrials emissions 
arc rcgulatcd by the Sutc of Colorado undcr Colorado 
Air Quality Control Rcgulation #8. Regarding haz- 
ardous air pollutanLs at RFP. this regulation scts a limit 
for hcryllium of IO grams per stationary source in a 24- 
hour pcriod. 

Amblenf Air Amhicnt air data for nonradioactive particulates have 
hecn collected historically at RFP for comparison to 
critcria pollutants l isted undcr  the EPA NAAQS 
(EPARI) cstahlishcd hy the CAA (US83) (Tahle 8-2). 
lnstrumcntation and mcthodology follow requirements 
eslahlishcd hy the EPA in thc Quoliry Assurance 
Hmdbook f o r  Air Pollution Measrtremenr Systems 
(EPA76h). 

Amhient air dah for radioactivc particulates are com- 
pared with Derived Conccntration Guides (DCGs) 
givcn in Tahle 8-3. A further explanation of DCG is 
givcn in thc Radiological Do% Standards scction. 
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Appendix B. APPLICABLE GUIDES AND STANDARDS 

WATER STANDARDS The DCGs for surface water cflluenls are given in 
Table 8-3. A funher cxplanalion of DCG standards is 
given in the Radiological Dose Standards section. 

. .  

' Rocky Nols Rant 
I Site Environntenlol Reporl for 1991 

Surface Water Effluent National Pd lu ian t  IXsrl1:irge Elimination System 
(NI'DES). The NPDES permit sets limits.for nonra- 

' dimctivc pollutants; typical cmaniplcs arc listed hclow 

. .  

(TJhk B-4). Thc RFI' NI'IIES pcrntil. reissued 10 
DOE in 19x4 and adniinistrJtivcly cxlcndcd in 19x9 
hy the EPA, cstahlishcs clllucnt limitations for scvcn 
discharge points from which I'cinds A-3, A-4, B-5. and 
C-2 discharge into drninagcs leading d f  ol liFP prop- 
erty. 

C o l o r a d o  W a t e r  Qua l i ty  C o n t r o l  Comniiss ion 
I t h e r  Quality Standards.  Ik!sc;.msiiution of Big 
Dry Crcck and rcv.iscd usc classil'icatiolis and water 
quality standards for Woman Crcck arid Walnut Cwck 
tr ihutar ics  to Standley Lakc a n d  Circa1 Western 

live on h~l:irch 31). I9W. This 
actitin, hy the CWQCC cst;ihlislicd strcani sundards 
with tcmporary nlodil'icatiolts fiir Scgnlcltt 5 ol Big 
Dry Crcck (trihutarics l'roiii source to ptintls A-4. U-5.  
and C-2) and hi1 SI~C;IIII  st:intl;irds for Segment 4 t ~ f  

Big Dry Creek (from pond outlets I(I Standley Lakc 2nd 
. Great \Vestern Reservoir). Strcaln standards were 

adopted for organic and inorg;iiiic cl~cinicals. mctals, 
radionuclides. and csrtain physical and biological 
parameters (Tahlcs B-5 through 13-71. 

' 

I 
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Drinking Water 

SOIL STANDARDS 

A goal  qualilhcr was  applicd hy thc CWQCC to 
Scgmcnt 5. indicating that at the timc standards wcic 
cstahlishcd. thc watcrs wcrc not suitable hut arc intcnd- 
cd to hccomc fully suitahlc for.thc classified U.W. The 
t cm po ra r y m od i f i c a t i o ns of a m  bicn t q ual i t y , 'for 
Scgmcnt 5 cxpirc Fcbruary I .  1993. Thc CWQCC has 
schcdulcd a Rulcmaking Hcaring for Octobcr 1992, to 
consider an cxtcnsion of the tcmporary modifications. 

In 1976, the EPA promulgated rcgulations for radionu- 
clidcs in drinking watcr (EPA76a). Thcsc regulations 
wcrc cffcctivc on Junc 24. 1977, along with primary 
drinking watcr rcgulalions for microbiological, chemi- 
cal. and physical contaminanis. Thc intcnt of the Safe 
Drinking Watcr Act was to cnsurc that each state has 
primary rcsponsibility for maintaining drinking watcr 
quality. To comply with thcsc rcquirmcnls, thc CDH 
modified existing statc drinking watcr standards to 
includc radionuclidcs (CDH77, CDHR I ) .  Two of the 
community drinking watcr standards arc of interest in 
this report. The statc standard for gross alpha activity 
(including radium-226 hut excluding radon and urani- 
um) in community watcr systems is a maximum of 15 
pCi/l or IS x pCi/ml (5.6 x IO-' Bqll). Americium 
and plutonium, which arc alpha-cmitting radionuclides, 

. 

arc includcd in this limit. Thc limit for Lritium in drink- 
ing watcr is 20.000 pCi/~ or 2 0 . 0 ~ 1  x 10-9 pCi/ml (740 
B q N .  

Thc EPA proposed additional National Primary Water 
Standards for radibnuclidcs in 1991. Thcse standards 
arc not yct formalizcd. 

The standard for plutonium adopted by CDH in 1973 is 
2.0 disintegrations per minute pcr gram (dpdg) (0.9 
pCi/g) for a soil density of 1 gram pcr square centime- 
tcr (dcm2) for soils samplcd. to a depth of 0.64 cm (1/4 
in.) (CDH7.1). 

1 .  
-. . . .. 

. .  
Table 8 5  

Colom& Water Ouality Contml Commlsslon.(CWOCC) 
Water Ouality Stream $tandads 
EffectlveDate-March30, 1990 , ' . . 

1 .o 
, -10.0 

' ' 250.0 
250.0 

.75 

. .E. 
wsa 

.E5 
- NS 
NS - .3 
1 .o 

. NS 
. .E. 
' 1.00 

. .moo1 
NS 
.Ol 

' Tvs 
. T v s  

O.Oll(ch) . 
' :OM 
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i i lwirs arc 11i l .x~ on ine r u s t -  ruoiicarioirs XI anu 90 

methodology and hiological models for radiation 
dosimcwy (IN79.. INXh). The DOE Order 5400.5 and 
the dose convcrsinn factor tahlcs arc used for assess- 
ment of any potential RFP contrihution to puhlic radia- 
tion dose. On Dcccmhcr 15. 1989, EPA published 
revised CAA NESHAP standards for DOE facilities 
(EPA89h). DOE radiation standards for pr&ction of 
the puhlic are givcn in this Appendix and include the 
Dcccmhcr 15. 1989. EPA CAA air pathway standards. 

DO€ Derived Concentrution Secondary radioactivity concentration guides can be 
Guldes . calculated from the primary radiation dosc standards 

and used as comparison values for measured radioac- 
tivity concentrations. DOE provides tahlcs of these 
DCGs in DOE Order 5400.5. DCGs.arc the concentra- 
tions that would result in an EDE of 100 mrem from I 
year's chronic exposure or intake. In calculating air 
inhalation DCGs, DOE assumes that the exposed indi- 
vidual inhales 8.400 cuhic mctcrs of air at the calculat- 
ed DCG during the year. Ingestion DCGs assume a 
water intake of 730 liters at the calculated DCG for the 
year.' Table 8-3 lists the most restrictive air and water 
DCGs for the principal'radionuclidcs of interest at the 
RFP. 

Plutonium Concentrations. Plutonium concentrations. 
at RFP represent the alpha radioactivity from plutoni- 
um-239 and -240. The.= constitute over 97 percent bf 
thc alpha radioactivity in plutonium used at the plant. 

Uranium Concentrations. Uranium concentrations 
arc thc cumulative alpha,advity from uranium-233. 
-234. and -238. Components containing fully enriched 
uranium arc handled at the RFP. Depleted uranium 
metal can hc Inhricatcd and is also handled as' a process 
waste material. Uranium-235 ,is the m'qjor isotope. by 
weight (93 percent) in fully enriched uranium; howev- 
er, uranium-234 accounts for approximately 97 percent 
of the alnha activitv of fullv enriched uranium. In 

. 

\ 

in this report for air and water are those for uranium 
-233. -234. and -238. which am the most restrictive. 

Environmental uranium concentrations can be mea- 
sured hy various labontory techniques. Nonradiologi- 
cal techniques yield concentration units of mass per 
unit volume such as milligram per cubic meter and 
milligram per liter. Uranium concentrations given in 
this report were derived by measuring radioactivity 
f rom alpha-emit t ing uranium i so topes  and  a r e  
expressed in terms of activity units per unit volume. 
RFP data include measurements of depleted u r a n i h ,  
fully enriched uranium, and- natural uranium. 

Conversion factors for specific types of uranium can be 
used to compare the data in this report to data from 
other facilities and agencies that are given in units of 

. mass per unit volume; however, the resulting appmxi- 
mations will not have the same assurance of accuracy 
as that of the original measured values. Uranium in 
effluent air from plant buildings is primarily depleted 
uranium. The conversion factor for these data is 2.6 x 
106 g/Ci. Natural uranium is the predominant species 
round in water. The conversion factor for water data is 
1.5 x I@ @Ci. 

. 

. . .  
. 

. .  . ,  

uranium-234 and -238 accounts for approximately 99 I 
percent of the total alpha activity Uranium DCGs used 

\ 
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Wind Speed Classes (Knots) 

Table C-1 
' Wind Frequency Distribution by Pdrcent in 1991. Stability Class AB*b.c 
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Figure C-1. StabiliIy Class - A 
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. Table C-3 
);7odFreq&ncy Dlstrlbuth by Percent In 1991, Stability Class &'*c* . . ~. . .  
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Table C-4 
Wind Frequency Dlstrlbutlon by Percent In 1991, Stlibllty Class lF%b*c 

Wind Speed Classes (Knots) . 

- 0 . 0  

0.4 
0.4 
0.3 
0.4 
0.3 
0.2 
0.2 
0.3 
0.2 
0.3 
0.3 
0.3 
0.5 
0.4 
0.4 
0.3 

5.2 

.3&.&g 

2.2 
2.8 . 
2.1 
2.1 
2 
2.8 
2.7 
2.2 
1.8 
0.7 

0.4 
0.4 
0.8 
0.8 
1.7 

26.3 

0.9 

3.1 
3 
1.7 
0.9 . ' 

1.1 
,1.6 
2.6 
2.8 * 
'1.3 
0.7 . 
0.7 
0.7 
0.7 . . 
1 
1.3 
2.2 . . 

2.4 0.2 
1.7 01 
0.3 0 
0.2 . 0 
0.1, 0 
0.1 0 
0.4 0.1 
1 ' 0.2 
0.9 . 0.2 
1 0.1 
1.2 0.1 
2.8 0.8 - 
4.3 1.7 
7.9 3.5 
3.9 1.2 
1.8 0.1 

25.4 29.5 8.2 

rn 

0 

0 
0 
0 
0 

i o  
0.2 
0 

' 0  
0 
0.2 

b 

1 ;? 
2.8 ' 
0.3 
0 

5.4 

&&ed 

8.38 
7.99 
4.75 
3.59 
3.4 
4.60 
8.07 
8.59 
4.21 
2.75 
3.2 
4.94 .I 

9 b  
18.3 
7.91 
5.9 

lob 

P.rcnt Ocsunnu 

20 

15 

H i d  S p r d  (Knot.) 
< 3.0 I 

El 
6.0~10.0 

3.0.  < 6.0 

10.0-~16.0 

16.0-.21.0 ID 
.mo 0 

w 
3.94 . 

2.24 , ', 
1.7 
1.6 

,221 . 
2.87 
3.1 1 
1 .ge 
1.3 
1.51 , 

2.33 . 
7.73 
3.73 
278 - 

3.77 

4.38. , 

47.18 

16.4 

wind DiDclion 
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, .  Table C-7 

W d  Fmqwncy Dlstributkn by P e p n t  In 1991, Stability Class Alla~b*c*d 

. Wind Speed Classes (Knots) 
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RADlOLOGlCAL HEALTH 
(RH) LABORATORIES 

RH Laboratories routinely pcrform the following 
analyses on environmental and cftlucnt samples: 

1. T o i l  Air Filter Counting (long-lived alpha) 
2. Gas Proponional Coun t iy  (gross alpha and gross 

k t a )  
3. Gmima Spectral Analysis 
4. Alpha Spectral Analysis (Plutonium-239. -238; 

Americium-241; Urmium-23X. -233, -234) 
5. Beta Liquid Scintillation (Tritium) 
6. N.N-Dimehyl-D-phenylenediamine (DI'D) 

(Chlorine) 
7. Atomic Absorption (Berylliuni) 
8. Millipore Filtration Mcthud (Fecal and Total 

Coliform). 

Procedures for these analyses a rc  dcscrihed in the 
Ruliologicol Heulrh Procrtlrrres criiil Procricrs Munuol 
(W182). The procedures for bacteria and chlorine 
analyses were developed following EPA guidclines. 
Soil procedures were developed l'ollowing spccilica- 
dons XI fo rh  in Meusurriitriirs OIJ Krirliorrrtcliilrs in die 
Envimnmenr. Sumpling (mil Anrrlysis of Plurorriur in 
Soil. Nuclear  Regulatory Commission (NRC) 

' Regulatory Gu ide  4.5.  A l l  new procedures and 
changes to existing proceduxs must hc thoroughly test- 
ed. documented. and apprnvcd in writing by the 
manager of  RH Lahoratorics hcl'ore k i n g  implcmenl- 
ed. Environmental hlanagcment (EM) is notified ol' 
any major changes that could afl'ect analytical rcsull~. 
All procedures are reviewed annually (or at any time an 
analytical problem is suspcctcd) for consistency with 
state-of-the-art techniques. Copics ol' a11 procedures 
an: kept on file in thc ol'l'icc ol' the manager of R l l  
Laboratories. 

. 

Analyfical Procedures Samples received for air filIcr scwcriing arc counted I I  
approximately 24 hours and thcn JX hours al'ter collei- 
tion. Samples exceeding spcciticd limiu a x  recounted. 
I f  the total long-lived alpha concentration for 3 
screened lilter excwds spcil icd action limits, the lilter 
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is directed to individual specific isotope analysis andor  
follow-up investigation to dctcrmine h e  cause and any 
needed ,corrective action. 

All water samples. except those scheduled for tritium 
analysis, are poured into I-litct Marinelli containers 
and sealed before delivery to the gamma counting aka.  
Routine water samples arc counted for approximately 
12 hours. Samples requiring a lower detection limit are 
counted from 16 to 72 hours. 

Soil samples schedulcd for g m m a  spectral analysis are 
dried, sieved through a IO-mesh sieve. weighed, and 
the fine portion is ball-milled. The fine portion is then 
placed in a 500-milliliter Marinelli container and 
counted for at least 16 hours. 

All samples scheduled for alpha spectral analysis are 
analyzed in a similar manner regardless of matrix. 
Before dissolution. a known quantity of nonindigenous 
radioactive tracer is added to each sample. The tracer 
is  used to determine the chemical recovery for the 
analysis. Tracers used include plutonium:236, plutoni- 
urn-242. uranium-232. uranium-236, americium-243. 
and curium-244. The type, and activity level of the 
tracer used depends on the type and projected activity 
lcvel of the sample to be analyzed: All refractory or 
intractable actinides are dissolved by vigorous acid 
treatmen! using both oxidizing and complexing acids. 
Aftet samples are dissolved,, the radioisotopes of con- 
cern are separated from each other and from the matrix 
mater ia l  by va r ious  so lven t  extract ion and  ion 
exchange techniques. The purified radioisotopes are 
electro-deposited onto stainless steel discs. Thesc discs 
are alpha counted for 12 hours. If a lower minimum 
detection limit i s  required, samples may be counted 
from 72 to 168 hours. ,depending on the Specific sensi- 
tivity requirement. Samples that exhihit a chemical 
recovery of < 10 percent or > I10 percent are automati-. 
eally scheduled for reanalysis: 

Tritium analyses are routinely performed on specified 
environmcnlal water samples. as well as on stack efflu- 
ent samples. Ten millilitcrs-of the samples are com- 
bined with IO milliliters of liquid scintillation fluid. 

. . 
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DETECTION LIMITS A N D  ERROR 
TERM PROPAGATION 

R a d i o a c t i v i t y  P a r a m e t e r s  RH Laboratories have adopted the following definition 
for detection limit. as given by Harley (HA72): 

‘The smallest amount of sample activity using a given 
measurement process (Le.. chemical procedure and 
detector) that will yield a net count for which there is 
confidence at a predetermined level that activity i s  
present” 

The minimum detectable amount (MDA) is the term 
used to describe the detection limit and is defined as 
the smallest amount of an analyzed material in a sam- 
ple that will be detected with a “p” probability of non- 
detection (Type I1 error), while accepting an “a” proba- 
biliiy of erroneously detecting that material in an 
appropriate blank sample (Type I error). In the formu- 
lation below, both a and are equal to 0.05. 

Based on  the approach presented in  draf t  ANSI 
Standard N11.30, Performance Criteria f o r  
Radiobioassay (HE85). the formulation of the MDA ~ . 
for radioactive analyses is: 

MDA = 4.65 SB + 2.711(TsEsY) 

aV 
where Sg = standard deviation of the population of 
appropriate blank values (disintegrations per minute, 
d/m) 

TS =sample count time (minutes. m) 

ES = absolute detection efficiency of the sample detec- 
tor 

’ 

Y = chemical recovery for the sample .‘ 

a = conversion factor (disintegrations per minute per- 
unit activity) 
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(a = 2.22 disintegrations per minute per picocurie 
~ [d/m/pCi] when MDA is in units of pCi. and a = 2.22 x 

106 disintegrat ions per minute  per  microcuries  
[d/m/pCi] when MDA is in units of pCi) 

V = sample volume or weight (V=l if the MDA per 
sample is desired) 

The,major component of the MDA equation is the vari- 
ability of the blanks. 

Table D-1 shows the various formulas used for alpha 
data reduction during 1991. Table D-2 shows the typi- 
cal MDA values for the various analyses performed by 
the RH Laboratories. These values are based on the 
average sample volume, typical detector efficiency. 
detector background, count time, and chemical recov-’ 
ery. MDA values calculated for individual analyses 
may vary significantly depending on actual sample vol- 
ume, chemical recovery, and analytical blank used. 

There are distinct changes in several detection limits 
reported for 1991 environmental analyses. A signifi- 
cant factor for these changes was the conversion of 
blank population statistical assessment and control to a 
“trimmed mean” approach (Encyclopedia of Statistical 
Science, Volume 9. Wiley and Sons, 1988). In the 
trimmed mean approach, a current population of blanks 
used to correct analytical results is limited lo 20 blanks. 
What results is basically something between a moving 
average and a moving mean, which handles the non- 
Gaussian blank population more appropriately and is 
more responsive to current trends in the laboratory. 

Another factor, particularly for uranium-234. -238 
analysis. is the change from use of uranium-236 to ura: 
nium-232 as an internal chemical yield monitor. The 
uranium-232, although possessed of a troublesome 
shorter half-life, has less intrinsic uranium-234. -238 
contamination. resulting in a lower population blank 
and less variability with atfendant MDA improvement. 
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Nonrad/oactiv/ty Parameters For nonradioactivity parameters, various means are 
used to estimate a minimum detection limit (MDL) 
depending on the parameter measured. MDL is defined 
as the minimum concentration o f  a substance that can 
be measured ind ieported with 99 percent confidence. 
that the analyte concentration is grcater than zero and is 
determined from analysis of a sample in a given matrix 
containing the analyte. The MDL for beryllium in 
effluent air. analyxd using flamcless atomic absorption 
spectroscopy. is based on a sample blank absorbance 
reading. Total chromium ’in effluent water samples 
undergoes a fourfold concentration of the received, 
sample prior to its analysis using flame atomic absorp- 
tion spcctroscopy. I ts  approximate MDL is based OR a 
net sample absorbance reading ofO.010. 

The parameters of nitrate as N. total phosphorous, sus- 
pended solids, oil and grease. and total organic carbon . 
have MDLs determined by procedural methods found 
in EPA-600, Environmental Monitoring and Support 
Laboratory, Methods for Chemical Analysis of Water 
and Wastes (EPA87b). Biochemical oxygen demand 
and pH have MDLs determined by the minimal readout 
capahility of the instrumentation that is  used. The I 
MDL for residual chlorine is dcterrnined by the proce- 
dure found in a publication by Hach Company, DPD 
Method for Chlorine (HAM). For fecal coliform count. 
MDL is calculated as 4.65 times the standard deviation 
of the blank value from the millipore filter. 

’ 

. 

REPORT/NG OF M/N/MUM 
DETECTABLE CONCEN- 
TRATION AND ERROR TERMS 

Plutonium. uranium, americium. tritium. and heryllium 
measured concentrations are given in.this report. Most 
of the measured concentrations are a t  or. very near 
background levels. and often there is little,or n o  
amount of these materials in !he media being analyzed. 
When this occurs. the results of the laboratory analyses 
can be expected to show a statistical distribution of 
positive and negative numbers near icro and numbers 
that are less than the calculated minimum detectable 
concentration for the analyses. The laboratory analyti- 
cal blanks, used to correct for background contributions 
to the measurements. show a similar statistical disuibu- 
tion around their average values. Negative sample val- 
ues result when the measured .value for a laboratory 

’ 

. 

. 
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detectable levels indicate that the results are below the 
level of statistical confidence in the actual numerical 
values. All reported results - including negative values 
and values that are less than minimum detectable levels 
- are included in any arithmetic calculations on the data 
set. Reporting all values allows all of the data to be 
evaluated using appropri?te statistical trealment. This 
assists in identifying any bias in the analyses. allows. 
better evalnation of distributions and trends in environ; 
mental data. and helps in estimating the true sensitivity 
of the measurement process. 

The reader should use caution in interpreting individual 
values  that  a r e  negat ive or less than minimum 
detectable levels. A negative value has no physical sig- 
nificance. Values less than minimum detectable levels 
lack statistical confidence as  to what the actual number 
is, although it is known with high confidence that it is 
below the specified detection level. Such values 
should not be interpreted as being the actual amount of 
material in the sample. but should be seen as reflecting 
a range from 7mo to the minimum detectable level, in 
which the actual amount would likely lie. These values 
are significant. however, when taken together with 
other analytical results that indicate that the disuibution. 
is near zero. 

Error terms in th_e form of a2zb are included with some 
of the data. Fot a Single sample, “a” is  the analytical 
blank corrected value; for multiple samples. “a” kpre- 
sents the average value (arithmetic mean). The error 
term “h” accounts for the propagated statistical count- 
ing uncertainty for the sample and the associated ana- 
lytical blanks at the 95 percent confidence level. These 
error terms represent a minimum estimate of error for 
the data. 
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